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1.0 INTRODUCTION

The primary objective of the RCRA corrective action program is to clean up releases of
hazardous wastes or hazardous constituents that threaten human health or the
environment. The program applies to all operating, closed, or about to be closed RCRA
facilities.

In order to implement corrective action requirements, the U.S. Environmental Protection
Agency (EPA) must first determine the existence or likelihood of a release by means of a
RCRA Facility Assessment (RFA). The RFA is a three-stage process for:

Identifying and gathering information on releases at RCRA facilities;

Evaluating solid waste management units (SWMUs) and other areas of concern for
releases to all media and regulated units for releases to media other than ground
water;

Making preliminary determinations regarding releases of concern and the need for
further actions and interim measures at the facility; and

Screening from further investigation those SWMUs which do not pose a threat to
human health or the environment.

The three stages of the RFA requiring the collection and analysis of data to support
initial release determinations include:

The mandatory preliminary review (PR) which focuses primarily on evaluating
existing data and information;

The mandatory visual site inspection (VSI) which entails the on-site collection of
visual information to obtain additional evidence of releases; and

The optional sampling visit (SY) to fill data gaps that remain upon completion of
the PR and VSI by obtaining sampling and field data.

This document summarizes information collected by Jacobs Engineering Group Inc.
(Jacobs) from the PR and VSI of the Collis Inc. (Collis) electroplating facility in Clinton,
Iowa. An SV was not conducted at the Collis facility. The characteristics of each SWMU
and the waste(s) contained in each SWMU located at the Collis facility have been assessed
in conjunction with associated migration pathways, evidence of releases, and exposure
potential. The sufficiency of the information gathered and the need for further action
are discussed.

The PR was conducted by reviewing information contained in EPA Region VII and Iowa
Department of Water, Air, and \rYaste Management (IDWAWM) files pertaining to the
Collis facility. Document sources included the following:
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Site characterization and hydrogeologic assessment reports;

Ground water, soil, and waste analyses results;

Facility inspection reports;

Closure and post-closure plans; and

Correspondence.

Information from these sources was used to identify and characterize the SWMUs and
potential releases and to focus the activities conducted during the YSI. The VSI was then
completed August 23 and 24, 1988. A complete list of all documents referenced and a
copy of the photographs from the VSI are included in Section 8.0 and Appendix l,
respectively. Throughout this report, documents are referenced by numbers keyed. to the
reference list in Section 8.0.

2.0 FACILITY DESCRIPTION AND HISTORY

2.1 Location Description and Production History

Collis Inc., EPA I.D. No. IAD047303771, is located at 2005 South lgth Street in
Clinton, Iowa. The plant is bounded to the north by a railroad track right-of-way,
Manufacturer's Ditch, and cultivated land. South l9th Street bounds the Collis
property to the west beyond which lie both forested and cultivated areas. The
facility abuts a small residential development to the south and the Clinton Country
Club golf course to the east. Overall, the Collis property contains approximately
12.5 acres. The facility lies to the southwest of the City of Clinton (population
35,000), about two miles from the center of town. Figure I shows the facility's
general location and Figure 2 is a map of the plant itself.

Collis was started by O.D. Collis in Dubuque, Iowa who moved the facility to its
current location in Clinton about 1915. The plant was constructed in a building
which had previously been used for the manufacture of wagon wheels. The
facility initially manufactured ornamental iron and metal products for the
agriculture industry. In 1964, interest in the facility was sold to Chamberlain
Manufacturing Corporation who began the current production of refrigerator
shelving items. The president of Chamberlain Manufacturing Corporation, John P.
Sommers, resigned and purchased the Collis Division in 1984, thus forming Collis
Inc. The facility currently employs over 300 people and operates three shifts per
day, five to six days per week.

Since 1964, the Collis facility has been involved in assembling and electroplating
primarily refrigerator shelving items and wire baskets. Initially, the plant utilized
three zinc-cyanide plating lines and one nickel-chrome plating line. Nickel-chrome
plating was discontinued in 1972 due to the cxcessive costs involved. In 1983,
Collis added an epoxy powder coating line to the finishing process. By December
1985, the facility had converted all zinc-cyanide plating lines to a zinc-chloride
process. Currently, the facility operates four zinc-chloride plating lines and the
one epoxy powder coating line. A more detailed description of the manufacturing
processes, and of the wastes generated by those processes, follows in Section 2.2.
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2.2 Process Description and Waste Generation

This section describes the various manufacturing processes employed at Collis and
briefly identifies the waste streams generated during the manufacturing steps. A
more detailed description of the facility's waste management practices and of the
characteristics of those units used to manage the plant's waste streams follows in
Section 4.0.

Collis manufactures refrigerator shelving items from rolled carbon steel and wire
stock and some preformed steel sections. The bulk steel materials, obtained from
local suppliers, are cut to size, assembled, and welded using a resistance welding
technique. Once assembled, the products are finished in one of four zinc
electroplating lines or in the epoxy powder coating line.

The four zinc electroplating lines all operate using the same basic immersion type
processes. Initially, the assembled shelving items are run through a series of
caustic alkaline soak cleaning baths, reverse current electrode caustic cleaning
baths, and counter-flow cold water rinses. The parts are then placed in an acid
pickle bath containing 50 percent hydrochloric (HCl) acid by volume for rust
removal. Following another series of caustic cleaning baths and water rinses, the
parts are then placed in a second reduced acid (10 percent HCI by volume) pickle
bath followed by a water rinse.

The shelving items are then ready for immersion in the zinc electroplating bath.
The zinc plating tanks contain a solution composed of zinc-chloride, boric acid,
and potash with solid zinc balls, held in netting, lining the inside perimeter of the
tanks. Most of the zinc plated to the parts comes from the solid zinc balls which
act as the anodes in the electroplating process. Zinc-chloride is added to the tank
solution only about once or twice a year. Collis has utilized the zinc-chloride
based electroplating process since December 1985. Prior to this, the facility
employed a zinc-cyanide based process.

Following the zinc electroplating process, the shelving items are run through
another series of cold water counter flow rinses before immersion in the chromate
tank. The chromate tank contains an aqueous formulation of chromic acid and
fluoride. The parts may or may not be dipped in a nitric acid pickle tank (0.25
percent nitric acid by volume) prior to immersion in the chromate tank depending
upon the specifications of a particular product run. The concentration of
chromium in the chromate bath is currently maintained at about 200 milligrams
per liter (mg/l). Prior to conversion to the zinc-chloride based electroplating
solution, however, the concentration of chromium was maintained at about 75
grams per liter (g/l).

Following the chromate dip, the parts are then water rinsed, immersed in a sodium
metasilicate bath, and rinsed again in preparation for immersion in a clear epoxy
lacquer bath. The epoxy lacquer is occasionally thinned with a solvent to maintain
a proper consistency. The epoxy lacquer is then oven-dried before packaging and
shipping of the finished products.

Some of the shelving items manufactured at the Collis facility are finished by an
epoxy powder coat method. Currently, epoxy powder coating represents about 55
percent of Collis' business. The epoxy powder coat Iine begins with the washer
unit where a caustic alkaline cleaning solution is sprayed-on the shelving items

5



rfa-863

followed by a sprayed-on water rinse. The shelving items are also coated with a

sprayed-on iron phosphate solution followed by a sprayed-on chromate solution, all
within the washer unit.

After exiting the washer unit, the shelving items are immersed in a clear epoxy
lacquer bath identical to the epoxy lacquer bath utilized on the zinc plating lines.
The epoxy lacquer is dried in an oven prior to the parts being sent to the powder
coating room. There, an extruded epoxy powder is electrostatically applied to the
shelving items. The shelving items are then returned to the oven where the applied
powder is melted and fused to the units. The final procedure in the powder
coating process is an inspection and touch-up with epoxy paint prior to packaging
and shipping.

Off-specification shelving items from both the zinc plating and powder coating
processes are stripped in the kolene salt line, located in the zinc plating area. The
off-spec parts are initially immersed in a molten kolene salt solution (90 percent
caustic soda with sodium nitrate) which removes the epoxy lacquer or epoxy
powder coat finish. Following a water rinse, the shelving items are dipped in an
HCI acid solution to remove any remaining zinc or chromate. Another water rinse
and immersion in a caustic alkaline cleaning solution which neutralizes any
remaining HCI acid then follows. Finally, the stripped shelving items are dipped
in oil to inhibit rust formation before being returned to either the zinc plating or
powder coating lines.

Wastes generated during the assembling process include scrap metal, spent lube oil,
hydraulic oil, cooling oil, and an oil coating from the bulk steel raw materials. All
scrap metal is collected in a dumpster and periodically recycled. Approximately
one 55-gallon drum of waste oil is generated each month which is sold to a local
reclamation facility.

Wastes generated from the zinc plating lines include spent caustic cleaner and rinse
waters, spent HCI acid pickle solutions, spent chromate solution, spent sodium
metasilicate solution, and, when utilized, spent nitric acid pickle solution. All
wastes are dumped into floor drains adjacent to the plating lines. Any sludges
which accumulate in the immersion tanks are flushed out with the aqueous
solutions into the floor drain system. The waste streams dumped into the floor
drain system are collected in sumps for transfer to the wastewater treatment plant
(WWTP) via an overhead pipe system.

The epoxy lacquer tanks reportedly do not generate a waste stream. The zinc
electroplating tanks also have not generated a waste stream since the conversion to
the zinc-chloride based plating process completed in December 1985. Prior to this
conversion, the zinc-cyanide based plating process resulted in the accumulation of
sludges in the bottom of the electroplating tanks. The electroplating tanks were
cleaned about once a year, generating about 20 drums of sludge from each plating
tank which were disposed off-site.

Wastes generated from the epoxy powder coat line include spent caustic cleaner
and rinse waters, spent iron-phosphate solution, and spent chromate solution, all
from the washer unit. All wastes generated are collected in floor drains consisting
of open troughs in the concrete floor covered with metal grates. The waste streams
are diverted to a sump from which they are pumped to the WWTP through the
overhead pipe system. No wastes are generated from the powder coat room or
from the epoxy lacquer tank.
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Wastes generated from the kolene salt line include spent kolene salts, spent caustic
alkaline cleaner and rinse waters, and spent HCI acid solution. The spent kolene
salts are allowed to cool and harden before transport to the WWTP as solid bricks.
The spent caustic alkaline solution, rinse waters, and spent acid are drained to the
same floor drain and sump system used on the zinc plating lines.

The facility currently discharges about 147,000 gallons per day (gpd) of wastewater
effluent following treatment in the WWTP [34]. The wastewater is discharged to
Manufacturer's Ditch through an NPDES regulated outfall (Figure 2). Facility
personnel, questioned during the VSI, indicated that the amount of effluent
discharged has been nearly halved since the 1970's primarily through the
recirculation of water in the plating tanks, use of the counter-flow rinse process,
and the diversion of all non-contact cooling water and boiler blowdown water
from the WWTP. All non-contact cooling water (water used to cool the
manufacturing equipment) and boiler blowdown water is currently discharged
directly to Manufacturer's Ditch through an effluent pipe located adjacent to the
NPDES discharge point. The facility has recently applied to the state for an
NPDES permit for this discharge [35]. The WWTP generates about l5 to 20 cubic
yards of sludge per week [30] which is currently transported for off-site disposal.
A more detailed discussion of the facility's historical waste management practices
and descriptions of the individual SWMUs which comprise the WWTP follows in
Sections 2.3 and 4.0, respectively.

2.3 Waste Management History

According to facility personnel, questioned during the YSI, Collis began
construction of the WWTP to manage their industrial effluent in 1970. The
facility also received their first effluent permit limitations from the State of Iowa
for discharge into Manufacturer's Ditch in 1970 [2]. The facility currently
continues use of this permitted outfall for the disposal of their treated wastewater
effluent. Facility personnel, questioned during the YSI, were unsure of how the
industrial wastewater was managed between the time Chamberlain Manufacturing
Corporation first took over the plant in 1964 and construction of the WWTP in
1970, but speculated that the untreated effluent was probably discharged directly
to Manufacturer's Ditch. Prior to 1964, facility personnel were uncertain of the
products manufactured, the waste streams generated, or of how the waste streams
might have been managed.

The initial WWTP, constructed in 1970, included systems for the destruction of
chrome and cyanide, a neutralization unit, and a settling basin for the separation
of solids. The system utilized a batch treatment method and included five unlined
surface impoundments excavated in 1970 for disposal of the final sludge. The
impoundments were also used to hold water and sludges during annual plant
shutdowns for cleanup and maintenance 1251. According to facility personnel,
questioned during the VSI, the WWTP was then modified in 1976 with the
installation of an in-line, continuous chrome and cyanide destruction system. By
1979, the facility had ceased deposition of sludges in the surface impoundments
and was containerizing the sludges for off-site disposal [25].

ln 1979, the State of Iowa adopted a water quality standard of 0.005 mg/l total
cyanide for Class B waters, a far more stringent limitation than the 0.3 mg/l total
cyanide limit imposed by Collis' NPDES permit at that time [17]. Mill Creek, a
tributary of the Mississippi River which received the facility's wastewater effluent

7
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via Manufacturer's Ditch, was designated a Class B water il71. A site specific
cyanide study in Mill Creek was then completed May l, 1983, which concluded that
the 1979 water quality standard for cyanide was appropriate and should be utilized
in developing effluent limits for the facility's new NPDES permit [31. The new
NPDES permit, with a 0.01 mgll total cyanide limitation, was subsequently issued
September 27,19841211. The new limitation was to become effective April l, 1985

12t1.

To comply with the more stringent NPDES total cyanide limitation, Collis
committed to adapting to a non-cyanide based plating process [24]. Change-over of
the four plating lines to a zinc-chloride process was completed by December 1985

1271. Adaption to the non-cyanide plating process ended Collis' generation of the
F006, F008, and F009 RCRA hazardous wastes listed on the facility's original
Notification of Hazardous Waste Activity and a revised Part A permit application
t36]. According to facility personnel, questioned during the VSI, the change-over
also allowed Collis to decrease the chromium concentration used in the chromate
bath from 75 g/l to 200 mg/|. The W\YTP sludge, consequently, no longer displayed
the hazardous waste characteristic of EP toxicity for chrome [32]. A recent EPA
RCRA compliance inspection has concluded that Collis currently does not generate
any RCRA hazardous wastes [39].

The facility was initially compelled to investigate the effects of past waste
management practices, primarily sludge disposal in the WWTP unlined surface
impoundments, in an Agreed Findings and Order on Consent dated January 24,
1983 [2]. The order specified a two-phased study which consisted of a
hydrogeologic investigation, ground-water monitoring and analysis, and a

determination of the need for additional shallow and deep ground-water
monitoring wells. Currently, Collis continues efforts to remediate the inactive
sludge disposal impoundments.

3.0 ENVIRONMENTAL SETTING

3.1 Climate

The climate of the Clinton, Iowa area, location of Collis [nc., is continental
temperate with moderately cold winters and moderately hot and humid summers.
The average January temperature is l9.5oF while the average July temperature is
74.4oF. Yearly precipitation averages 35.78 inches. August, averaging 4.46 inches,
is the wettest month. A summary of all average and extreme monthly temperatures
and precipitation data for Clinton, Iowa is shown in Table l.

3.2 Topography and Drainage

The Collis facility is located on relatively flat and level terrain which rises
slightly toward the southeast from an area south of the main plant building.
Surface elevations range from a low of about 584 feet near the northeast corner of
the site, to a high of about 594 feet near the southeast corner.

I
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Surface drainage in the northern half of the site is generally to the north or
northwest, eventually draining into Manufacturer's Ditch. The drainage pattern is
poorly developed on the relatively flat terrain and several areas of standing water
from recent precipitation were observed during the YSI. Stormwater runoff from
the roof of the plant building is collected in a storm sewer and discharged to
Manufacturer's Ditch through a culvert located beneath the South lgth Street
bridge.

The south half of the site drains toward the west-northwest and is intercepted by a
drainage ditch adjacent to South l9th Street. This drainage flow enters
Manufacturer's Ditch next to the South l9th Street bridge. Manufacturer's Ditch
flows southwest approximately 3,500 feet to Mill creek. During the vSI, it was
observed that the water in Manufacturer's Ditch was virtually stagnate and
covered with green algae. Mill Creek flows to the south and southeast
approximately 5,000 feet into Beaver Slough which is part of the Mississippi River.

3.3 Regional Geology/Hydrogeology

Clinton, Iowa is located in Clinton County along the central part of the eastern
boundary of Iowa on the Mississippi River. Clinton County is divided into several
major areas of distinct physiography. These physiographic areas include the
Kansan-Nebraskan Glacial Till Plain, the Iowa Erosional Surface, and alluvial
flood plains associated with the Mississippi River, the Wapsipinicon River, and the
Goose Lake Channel [4]. The Collis facility is located on a portion of the
Mississippi River flood plain which is currently drained by Manufacturer's Ditch
and Mill Creek. The area is dominated by nearly flat, moderately well drained to
poorly drained soils of the Colo and Sawmill Series [l4]. These soils are formed in
silty alluvium on flood plains.

Within east-central lowa, there are three separate surficial aquifers and five
bedrock aquifers available for use as water supplies [3]. Table 2 shows the
regional stratigraphy and hydrologic units of east-central Iowa. The surficial
aquifers are located within the unconsolidated materials above the bedrock surface.
They are subdivided into alluvial, buried-channel, and drift aquifers. The alluvial
aquifers are located along present day watercourses. They consist of sands and
gravels interbedded with less-permeable silts and clays and lie beneath the flood
plains of larger rivers and creeks. The buried channel aquifers are the
unconsolidated material deposited by ancient streams that carved valleys prior to
or between glacial advances. The drift aquifers are irregularly occurring beds of
sand and/or gravel that are within the glacial drift.

The five major bedrock aquifers in east-central Iowa include (in descending order)
the Mississippian aquifer, the Devonian aquifer, the Silurian aquifer, the
Cambrian-Ordovician aquifer, and the Dresbach aquifer (Table 2). The Silurian
aquifer is the shallowest bedrock aquifer in the Clinton area [3]. This aquifer
consists mostly of dolomite with some limestone. The Cambrian-Ordovician
aquifer is separated from the overlying Silurian aquifer by a thick sequence of
shale and dense dolomite of the Ordovician confining beds. The Cambrian-
Ordovician aquifer is predominantly dolomite; however, two sandstone beds occur
within the aquifer. The lower one, the Jordan Sandstone, is the principal water-
bearing unit of the Cambrian-Ordovician aquifer. Underlying the Cambrian-
ordovician aquifer, and separated from it by cambrian confining beds, is the
Dresbach aquifer. The Dresbach aquifer consists chiefly of sandstone.
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Table 2, - l-lydrologic units in east-central lowa

'Upper parl includes the Laporte City Chert in the nortlrwest part of the reporl area.

The nomenclalure and classification of rock units in this report are those of tlre lowa Geological survey and rlo not necessarily coinciclewith those accepted by the U.S. Geological Survcy.

Sourcer [3]

Hydrologic unit
General

lhickness in
leet

Age
ol

rocks
Name ol

rock units
Type ol

rock

Surlicial aquilers
alluvial
buried-channel
drilt

O to 400
Ouale rnary
(0 lo I rnillion
ycars olcl)

Ouatcrnary deposits.
undillc renlia ted Sand. gravel, silt, and clay

Sand, gravel, silt, and clay
Till (sandy, pabbly ctay) sand, and sitt

Pennsylvanian rocks
principally confining
beds: locally conlains
walerbearing sandslone

01o70
Pcnnsylvanian
(280 lo 310 million
years old)

Pcrrnsylvartian rocks,
undillerenlia ted Shale. sandslone. limestone. and coal

Mississippian
aquiler O to 220

Mississippian
(310 lo 345 million
years old)

Meramecian Series
Osagcan Series
Kinderlrookian Series

Limeslone and sandstone
Dolomile, limestone. and shale
Limeslone, dolomile. and slltstone

Devonian
confining

beds
0 lo 35O Devonian

(345 lo 400 million
years olcl)

Yellow Spring Group

Linte Qyssk 5h-;.

Shale. dolontile and sillslone

Dolomile and shale
Devonian
aquiler 0 to 400 Ce<lar Vallcy Limestone

Wapsipinicon Limestone
Limeslone and dolomite
Do[omile. limestone. and shale

Silurian
aquifer

0 lo 450

Silurian
(400 lo 425 nrillion
years old)

Gower Dolonrite '
Hol)kinlon Dolornitc
Kankakec Lintoslo,te
Edgewood Dolornile

Dolonrile. with some cltert and
lirneslone

Ordovician
conlining

beds 300 - 500 OrrJovician
(425 lo 500 million
yoars old)

Macluokela Shale
Galena Dolomile
Dccorah Forrnalion
Platleville Formaliorr

Dolonrile and shale
Dolornile and chert
Limestone and shale
Limeslone and shale

Sandsi.rrro
Dolomilc. sandslonc. anrj shalo
Sandstone
Dolomile

Cambrian.
Ordovician
aquiler

400 lo 650

90 290

Sl. Pcter Sandstono
[)rairir.' drr Clricn Fornralion
Jo,dan Sarldstono
Sl. Lawrcrrce Dolomile

Canrbrian
(500 to 600 rnillion
ycars old)

Cambrian
con{ining
beds

Franconia Sanclslone Shale. siltslone. anc, sandslone

Dresbach
aquifer 157 lo 1644

Drcsbaclr Group
Galosville Sandstone
Eau Claire Sandstono
Ml. Sinron Sandstone

Sandslone
Sarrdstone. shale, and dolomite
Sandslone

Precambrian
rocks

Prccarnllriarr
(6O0 lo rnore lharr
2 billion ycars oltt)

Cryslalline rocks
urrcJi llcrcrrt i;r I cd

Sandslone. igneous and rnelamorphic
rocks.
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3.4 Site Geology/Hydrogeology

Information regarding the site geology/hydrogeology at the Collis facility is
primarily contained in two hydrogeologic assessment reports prepared by Terracon
Consultants, Inc. for Collis in September 1983 [t4] and July 1984 [8]. This two-
phased study was specified in an Agreed Findings and Order on Consent dated
January 24, 1983 [2] and was designed to delineate the facility's hydrogeologic
setting and to investigate the effects of past sludge disposal in the unlined surface
impoundments utilized from 1970 to 1979 (Section 2.3). Information from previous
drilling programs and from the l5 soil borings completed to bedrock as part of the
study were utilized to assess the facility's geologic and hydrogeologic setting. Six
of the soil borings were completed as ground-water monitoring wells and the rest
as piezometer points. Only one of these ground-water monitoring wells (MW-13) is
currently being utilized by the facility.

Recently, nine additional soil borings have been completed by Warzyn Engineering
Inc. for Collis in the immediate vicinity of the sludge impoundments [40].
Completion of these additional soil borings was specified in a Consent Agreement
and Consent Order dated December 31, 1987 [37]. Three of these recent borings
have been completed as ground-water monitoring wells (MW-20, MW-21, and M\Y-
22) and are currently being utilized by the facility. The locations of all four
ground-water monitoring wells currently being utilized are shown in Figure 2.

The surface topography at the Collis site does not reflect the top of the bedrock
surface, which appears to be somewhat erratic [4]. A map depicting the bedrock
topography is shown in Figure 3. Depths to the top of bedrock range from as deep
as ll8 feet to as shallow as six feet. A buried bedrock valley appears to be present
trending northwest-southeast near the southwest corner of the property. A second
bedrock valley appears to form near the north central portion of the facility
property sloping downhill toward the east-northeast. The top of the bedrock
encountered in each boring at the site is a soft, yellowish brown, thin-bedded,
moderately to highly weathered limestone which is probably the Silurian age
Anamosa Formation of the Gower Dolomite [4](Table 2).

The unconsolidated overburden at the Collis site reportedly consists primarily of
alternating layers of clayey silt interbedded with varying thicknesses of fine to
coarse sand or silty sand [4]. Across the northern half of the site where the
sludge impoundments are located, fill material, consisting of silt with varying
amounts of clay, organic matter, cinders, bricks, and gravel and ranging in color
from dark brown to dark gray, occurs at ground surface and continues to depths
ranging from five to l2 feet.

Shallow ground water has been encountered in borings completed at the Collis site
at depths ranging from 2.5 to 14.3 feet below ground surface [4]. The direction of
ground-water flow in the unconfined shallow aquifer is generally northwest across
the site toward Manufacturer's Ditch. Figure 4 is a ground-water contour map
interpreted from ground-water elevations obtained in May 1984. This shallow
ground water is probably recharging Manufacturer's Ditch [4].
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Horizontal flow gradients in the unconsolidated sediments range from as high as
an average of one percent to as low as 0.1 percent u4]. Slug tests indicate that the
average horizontal hydraulic conductivities for wells screened irr the
unconsolidated sediments range from approximately 3 to 9 x l0-7 cm/sec [14].
Shallow/deep staged monitoring points indicate upward vertical gradients ranging
from one to six percent between bedrock wells and wells screened in the
unconsolidated overburden [l4]. Horizontal flow gradients in the bedrock range
from 0.5 perc,ent to 1.5 p<ercent with horizontal hydraulic conductivities ranging
from 3 x l0-* to 4 x l0-J cm/sec [l4].

The facility currently monitors the shallow ground water with four monitoring
wells (MW-13, MW-20, MW-21, and MW-22) all installed in the immediate vicinity of
the sludge impoundments. All four wells are constructed of two-inch PVC casing
and screen and range in total depth from seven to 20 feet. Boring logs with
completion details for the four wells are shown in Appendix 2. Monitoring well
MW-22 is the designated upgradient well while wells MW-13, MW-20, and MW-21
are all designated downgradient. This ground-water monitoring system is designed
only to monitor shallow ground water potentially affected by the sludge
impoundments [38].

Two ground-water production wells have been identified within one half mile of
the Collis facility. These include the facility's own water supply well located on-
site (Figure 2), and a city water supply well located about one-quarter mile north
of the facility (Figure l). Total depth of the Collis well is 1,633 feet and total
depth of the city well is 2,202 f eet. Both wells produce from Ordovician and
Cambrian age carbonates and sandstones. Borehole logs for both wells are shown
in Appendix 2.

4.0 SOLID WASTE MANAGEMENT UNITS

A total of l5 solid waste management units (SWMUs) or groups of units have been
identified at the Collis facility. Nearly all of the SWMUs identified operate as part of
the facility's wastewater treatment system, referred to in this report as the wastewater
treatment plant (WWTP). In general, the WWTP includes S\ilvIUs for the collection and
storage of effluent prior to treatment, and units for the treatment, neutralization, and
clarification of the wastewater prior to final discharge. A more complete and detailed
description of the facility's wastewater treatment processes and the various units which
comprise the WWTP follows under the discussion of the individual SWMUs or groups of
SWMUS.

4.1 Floor Drain, Sump, and Overhead Pipe System

Unit and Waste Characteristics As discussed in Section 2.2, the Collis facility
utilizes a series of floor drains, sumps, and overhead pipes to collect waste streams
from the zinc plating lines, powder coating line, and kolene salt line (see Zinc
Plating Area, Powder coating Area, and Kolene salt Line in Figure 2) and to
transfer these wastes to treatment units in the WWTP. The floor drains in the zinc
plating lines area consist of PYC pipe, approximately four inches in diameter, laid
in concrete troughs in the concrete floor (Appendix l, Photograph l). According to
facility personnel, questioned during the YSI, the PYC pipes were installed in 1986.
Prior to this time, the open concrete troughs covered with steel grates were utilized
as the floor drains. Within the powder coat area, the open concrete trough floor
drains covered with metal grates are still used. The troughs are approximately l2
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inches wide and four inches deep and appear to have been constructed when the
floor was originally poured.

The waste streams dumped into the floor drains in the zinc plating area include
spent caustic cleaning solutions, rinse waters, spent HCI acid pickle solutions, spent
chromate solution, spent sodium metasilicate solution, and, occasionally, spent
nitric acid pickle solution. Any sludges which accumulate in these dip baths are
also flushed into the floor drains. Spent caustic cleaning solutions, rinse waters,
and HCI acid solutions from the kolene salt line are also dumped into the zinc
plating area floor drain system. The waste streams collected in the powder coat
line floor drains include spent caustic cleaning solution, rinse waters, spent iron-
phosphate solution, and spent chromate solution, all from the washer unit (see
Section 2.2).

The waste streams dumped into the floor drain system are collected in sumps for
transfer to the WWTP. The waste streams are pumped from the sumps to the
WWTP through an overhead fiberglass and PVC pipe system. These pipes vary
between two and four inches in diameter.

Four separate sumps are maintained in the zinc plating area for the collection of
caustic cleaning solutions, rinse waters, acid pickle solutions, and sodium
metasilicate solution. These sumps also collect caustic cleaner rinse waters, and
HCI acid solutions from the kolene salt line. The different waste streams are
diverted to separate storage or treatment units in the WWTP; therefore, the
separate waste streams are not dumped into the floor drain system at the same
time. Two additional sumps are maintained in the zinc plating area for the
collection of spent chromate solution. Rinse waters from tanks following the
chromate immersion tanks are also collected in the spent chromate solution sumps
One additional sump is maintained in the powder coating line area to collect all
waste streams from the powder coat process.

The four cleaner/rinse/acid sumps in the zinc plating area and the one in the
powder coating area are all approximately two feet wide, six feet long, and five
feet deep (Appendix l, Photograph 2). The two spent chromate sumps are circular
in shape, roughly four feet in diameter, and five feet deep (Appendix l,
Photograph 3). The cleaner/rinse/acid sumps are concrete lined and the chromate
sumps are steel lined.

According to facility personnel, questioned during the VSI, the floor drain system,
chromate sumps, and overhead pipe system in the zinc plating area were
constructcd as an original part of the WWTP in 1970. However, as previously
noted, the zinc plating area drain system was retrofitted with PVC pipe in 1986.
The four cleaner/rinse/acid sumps in the zinc plating area were added in 1986.
The floor drain system, single sump, and overhead pipe system in the powder
coating area were installed in 1983, when the powder coating process units
themselves were constructed.

Evidence of Release No evidence of release from the floor drain, sump, and
overhead pipe system was observed during the VSI nor has a release been
previously documented.

Recommendations. No additional evaluation of the floor drain, sump, and
overhead pipe system, as part of this RFA, is recommended at this time.
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4.2 Chrome Treatment Tanks

unit and waste characteristics Spent chromate solution from the spent chromate
sumps is routed to one of three chrome treatment tanks located in the pollution
control building (see Pollution Control Building in Figure 2). The tanks were
constructed as part of the original WWTP in 1970. All three tanks are concrete-
lined and constructed subgrade. According to facility personnel, questioned during
the YSI, the largest tank is approximately ten feet by eleven feet by ten feet deep
and has about an 8,000 gallon capacity. The other two tanks are both
approximately six feet by six feet by ten feet deep and each has a capacity of
about 2,500 gallons. All three tanks are covered with a concrete pad which has
several material entry points (Appendix l, Photograph 4).

The concentration of chromium in the facility's chromate solutions is currently
maintained at approximately 200 mg/|. Prior to the facility's conversion to a non-
cyanide based plating process, completed in December 1985, a concentration of
about 75 g/l chromium was maintained. The currently used dilute chromate
solution, however, is formulated with fluoride which now is also treated for in the
chrome treatment tanks.

The spent chromate solution is treated with sulfur dioxide in the chrome treatment
tanks to reduce hexavalent chrome to trivalent chrome. The spent chromate
solution is treated for fluoride removal by the addition of calcium chloride and
lime. Prior to conversion to the zinc-chloride plating process, the chrome treatment
tanks were also used for cyanide treatment. The two-stage alkaline chlorination
cyanide destruction process was segregated from the chrome treatment process but
utilized one or two of the same chrome treatment tanks.

Evidence of Release During the VSI, it was not possible to inspect the integrity of
the tanks due to the concrete pad cover and the active operation of the tanks at
that time. No evidence of release has been previously documented; however, no
leak detection system or ground-water monitoring capability exists adjacent to the
tanks. It should be noted that the bases of the ten foot deep subgrade tanks are
probably beneath the facility's shallow ground-water table.

Recommendations. The facility needs to substantiate the integrity of the
chrome treatment tanks and assure that waste materials are not migrating
into the shallow ground-water system. This may include a thorough
inspection and assessment of the overall condition of the units when empty
and not actively operating. It may also include the collection and analysis
of soil and ground-water samples adjacent to the tanks. No additional
evaluation of the chrome treatment tanks, as part of this RFA, is
recommended at this time.

4.3 Spent Acid Tank

Unit and Waste Characteristics Spent acidic solutions from the zinc plating,
powder coating, and kolene salt lines are pumped to the spent acid tank for storage
prior to batch neutralization. The spent acid tank, located just outside the
pollution control building (Figure 2, #l), is a closed top, polypropylene tank about
ten feet high and ten feet in diameter and with a capacity of approximately 5,400
gallons (Appendix l, Photograph 5). The tank is constructed on an elevated
concrete pad and is surrounded by a spill containment structure. The spill
containment structure consists of a concrete pad with a three foot high concrete
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containment wall (Appendix l, Photograph 6). Facility personnel, questioned
during the YSI, indicated that spent acids are stored in the tant ioi one to two
weeks before neutralization. The facility has utilized a spent acid tank since the
WWTP was constructed in 1970; however, the current tank is a replacement, having
been installed in 1987. The spill containment structure was added in l9g0 or lggl
I7).

Evidence of Release Leakage from the tank was evident during the VSI in theform of minor staining and erosion of the tank,s concrete pad (eppendix l,
Photograph 6). It was not clear whether the release was on-goirg-o, from aprevious leak which had since been repaired. It is also possible ih"t tt. leak wasfrom the tank replaced in 1987. There was no evidence of a breach in the tank,s
containment system, however. There is no documentation of previous releases from
the unit.

- Recommendations. The facility should correct or document previous repairs
to the apparent leak, observed during the VSI, in the spent acid tank. No
additional evaluation of the unit, as part of this RFA, is recommended at
this time.

4.4 Spent Cleaner Tank

Unit and Waste Characteristics Spent caustic cleaning solutions from the zincplating, powder coating, and kolene salt lines ar" pumped to the spent cleaner tankfor storage prior to batch neutralization. The tank is iocated just outside thepollution control building (Figure 2, *2) adjacent to the spent acid tank (Section
4.3). The unit is an open top, fiberglass tank about ten feet high and ten feet in
diameter with a capacity of about 5,000 gallons (Appendix l, p-hotogr"ph sy. The
tank is constructed on the same elevated concrete pad as the spent aciO'tank and
shares the same concrete spill containment structure. Facility personnel, questioned
during the YSI, indicated that spent caustic cleaning solutions are storea in the
tank one to two weeks before neutralization. The tank has been in use since 1970.

Evidence of Release

No evidence of leakage from the tank was observed during the vSI nor has there
been any previous documentation of releases from the unii. As noted in Section
4.3' the concrete containment structure surrounding both the spent aciO anO spent
cleaner tanks appears to be in good condition and capable of containing a complete
rupture of at least one of the units.

- Recommendations. No additional evaluation of the spent cleaner tank, aspart of this RFA, is recommended at this time.

4.5 Kolene Salt Tank

Unit and Waste Characteristics The kolene salt tank is used to dissolve spent
kolene salt bricks from the kolene salt line prior to neutralization. The t-ank is
located within the pollution control building (see Pollution Control Building in
Figure 2) atop a concrete pad covering the neutralization tank (Section 4.6). The
tank is an open top, square, metal bin measuring approximately three feei by three
feet by four feet deep and with a capacity of about 200 gallons (appenaix t,
Photograph 7). The bin also contains a mixing device which acciteiates the
dissolution in hot water of the spent kolene salt bricks. According to facitity
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personnel, questioned during the VSI, the tank has been in use since late 1985 or
early 1986. Prior to this time, the spent kolene salt was transported for off-site
disposal as a solid waste [5].

The spent kolene salt bricks consist primarily of caustic soda and some sodium
nitrate [32] but can be expected to also contain the epoxy lacquer and epoxy
powder coating removed from the stripped shelving items. MSDS sheets for the
epoxy lacquer, a lacquer thinner, and the epoxy powder coating are shown in
Appendix 3 (3-1, 3-2, and 3-3, respectively). Note that the MSDS sheets for the
epoxy lacquer and thinner lists several hazardous constituents. Facility personnel,
questioned during the VSI, indicated that the spent kolene salt material has not
been previously analyzed for hazardous constituents.

Evidence of Release Any spills or leaks from the kolene salt tank can be expected
to be contained within the neutralization tank (Section 4.6) which is where the
dissolved spent kolene salt effluent is directed during normal operating procedures.
No evidence of a release from the kolene salt tank was observed during the YSI
nor has any previous release been documented.

Recommendations. No additional evaluation of the kolene salt tank, as part
of this RFA, is recommended at this time. However, it is recommended that
the facility analyzed the final WWTP sludge and wastewater effluent for
the hazardous constituents contained in the epoxy lacquer and thinner (see
Section 4.9). Detection of these hazardous constituents would suggest that
the facility should modify the current use of the kolene salt tank.

4.6 Neutralization Tank

Unit and Waste Characteristics The neutralization tank is used to collect and
neutralize spent rinse waters directly from the zinc plating or powder coating lines,
treated chromate solution from the chrome treatment tanks, spent acidic solutions
from the spent acid tank, spent caustic cleaning solutions from the spent cleaner
tank, and dissolved spent kolene salt solution from the kolene salt tank. The
neutralization tank, located within the pollution control building (see pollution
Control Building in Figure 2), is a subgrade, rectangular, concrete basin measuring
roughly l5 feet by l7 feet by ten feet deep with about an 18,000 gallon capacity.
The tank is covered by a concrete pad which includes several material entry points.
The pH of solutions contained in the tank are maintained at about 8.5 with the
periodic addition of lime from a hopper positioned on the concrete pad cover. The
tank is an original part of the facility's WWTP constructed in 1970.

Evidence of Release During the VSI, it was not possible to inspect the integrity of
the tank due to the concrete pad cover and the active operation of the unit at that
time. No evidence of a release has been previously documented; however, no leak
detection system or ground-water monitoring capability exists adjacent to the tank.
It should be noted that the base of the neutralization tank is probably beneath the
facility's shallow ground-water table.

Recommendations. The facility needs to substantiate the integrity of the
neutralization tank and assure that waste materials are not migrating into
the shallow ground-water system. This may include a thorough inspection
and assessment of the overall condition of the unit when empty and not
actively operating. It may also include the collection and analysis of soil
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and ground-water samples adjacent to the tank. No additional evaluation of
the neutralization tank, as part of this RFA, is recommended at this time.

4.7 Settling Basin

Unit and Waste Characteristics The settling basin is located north of the main
plant building adjacent to Manufacturer's Ditch (Figure 2, #3). The unit is an
open top, subgrade, concrete tank measuring approximately 60 feet long by 30 feet
wide (Appendix l, Photograph 8). The tank has a tapered base, about 12 feet deep
at one end gradingto 27 feet deep at the opposite end. Total capacity is about
125,000 gallons. The unit is an original part of the facility's WWTP, constructed in
1970.

The settling basin receives neutralized effluent from the neutralization tank,
cleaning water from backflushing of the filter house final effluent filter, and
wastewater from the filter house sludge press (see Section 4.9). The settling basin
is used to clarify the facility's wastewater through the gravity settling of metal
hydroxides, primarily of zinc and chrome. Precipitation of the metals is enhanced
by the addition of a flocculant to the waste stream (Appendix 3, MSDS sheet 3-4).

Evidence of Release During the YSI, the facility was maintaining only about
three feet of freeboard in the settling basin which rendered inspection of the
integrity of the unit impossible (Appendix l, Photograph 9). No evidence of a
release to ground water has been previously documented; however, no leak
detection system or ground-water monitoring capability exists adjacent to the unit.
Documentation indicates that overtopping has previously occurred releasing rvaste
materials to surface soils and surface water bodies [5]. No evidence of recent
overtopping was observed during the VSI, however.

Recommendations. The facility needs to substantiate the integrity of the
settling basin and assure that waste materials are not migrating into the
shallow ground-water system. This may include a thorough inspection and
assessment of the overall condition of the unit when empty and not actively
operating. It may also include the collection and analysis of soil and
ground-water samples adjacent to the tank. No additional evaluation of the
unit, as part of this RFA, is recommended at this time.

4.8 Temporary Storage Tank

Unit and Waste Characteristics The temporary storage tank is located adjacent to
the settling basin north of the main plant building (Figure 2, #4). Facility
personnel, questioned during the VSI, indicated that the temporary storage tank is
used to hold sludges from the settling basin during shutdown for maintenance of
that unit every two to three years. Documentation also indicates that the tank is
used occasionally as an auxiliary to the settling basin [30]. The tank has been in
use since 1986.

The temporary storage tank is an above grade, open top, fiberglass tank
approximately l8 feet tall and l5 feet in diameter and with a capacity of about
23,000 gallons (Appendix l, Photograph 8). The unit is constructed on a plywood
pad and does not include any type of spill containment structure.

20



rfa-863

Evidence of Release The temporary storage tank appeared to be in good condition
and no evidence of releases from the unit were observed during the VSI. There is
also no documentation of previous releases from the unit.

Recommendations. The facility may need to consider the construction of a
spill containment structure to ensure safe operation of the unit during its
periodic use. No additional evaluation of the tank, as part of this RFA, is
recommended at this time.

4.9 Filter House

Unit and Waste Characteristics The filter house is located just east of the settling
basin along the northern boundary of the Collis property (Figure 2, #5). The filter
house includes a 1,000 gallon steel thickening tank where sludge pumped from the
bottom of the settling basin is held prior to being dewatered in a plate and frame
pressure filter (Appendix l, Photograph l0). The unit also contains a diatomaceous
earth leaf filter for final clarification of wastewater effluent from the settling
basin prior to discharge to Manufacturer's Ditch through the facility's NPDES-
regulated outfall point (Appendix l, Photograph ll). The filter house was pur in
service in 1979 [9].

Water pressed from the sludge is returned to the settling basin as well as spent
filter material from the diatomaceous earth filter. The dewatered sludge is
accumulated in a small bin (about one-half cubic yard capacity) from a conveyor
belt beneath the filter press. (Appendix l, Photograph l2). The small bin is
periodically emptied into a larger, canvas covered hopper (about l5 cubic yards
capacity) which is stored just outside the filter house (Appendix l, Photograph l3).
The hopper is periodically shipped off-site for disposal of the sludge, currently as
a non-hazardous waste.

An analysis of the WWTP sludge, representative of what is transported for off-site
disposal, is shown in Table 3. However, no documentation has been reviewed as
part of this report indicating whether the final sludge or wastewater effluent has
been analyzed for the hazardous organic constitutents contained in the epoxy
lacquer and thinner which may be added to the waste stream from the kolene salt
tank (see Section 4.5). It should also be noted that documentation indicates that
the final sludge from the filter house was disposed, at least periodically, as a non-
hazardous solid waste prior to the facility's conversion to the non-cyanide plating
process [8]. During this time, the sludge should have been considered an F006
RCRA listed hazardous waste (40 CFR Part 261.3t). Documentation indicates that
landfills in Rockford, Illinois [5], Davis Junction, Illinois [8], Belvidere, Illinois
[20], and the Clinton County East Landfill in Iowa [6] were all used for disposal of
the sludge as a non-hazardous waste prior to the conversion to the non-cyanide
based plating process.

Evidence of Release Documentation of the release of waste materials from the
filter house operation includes several reports of leaking sludge bins and hoppers
from the early 1980s [5, 9]. In addition, sludge was also noted accumulating
beneath a transfer bin which was subject to runoff to Manufacturer's Ditch in
November l98l [0]. However, no evidence of current releases from the filter
house operations were observed during the VSI.
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Date Sanpled: 9/la/86
Sample fdentity:

Table 3.
WWTP Sludge Sample

Analytical Results, 9/14/86
Source: Igz]

Wastewater Slud,ge

AnaLysis

Date Received z 9/23/g6

As Received

40.50 r
n1,/100 g

Dry lgeieht Basis

TotaL Solids
Paint Filter LiquiCs Test

Arsenic (as As)
Bariun (as Ba)
Caiii,ium (as Cd)
Calcium (as Ca)
Chromiun (as Cr)
Copper (as Cu)
Iron (as Fe)
Lead, (as Pb)
Magnesiurn (as Mg)
Mercury (as Hg)
Nicke1 (as ui)
Selbnium (as Se)
Silver (as Ag)
Zinc (as Zn)
Sulfiie
Reactive Sulfide
CyaniCe (as Clr)
Reactive Cyanide (as CN)

<means less than

190
3
4
9

3-7
69
8.1

,000
,300
,20a
,900

23
.10, 000

4.2
82
<0. 1
8.2

75,000
, <10

<10
<1.3
<1.3

m9/kg
mE/kg
mslk9
mg/kg
Illg/k9
ng/kg
,|its/ks
mg^.g
mg/kg
Ifl,,g/}.g
ng/kg
ng/kg
ms/kg
ng/kg
Ifi.s/k9
n.gftg
ng/kg
ng/kg

A1r analyses performed in accordance with EpA publication si{_g46.
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Table 3 continued.

EP Toxicity Analysis

Date Sanpledz 9/14/86

Sample f dentiiy:' Wastewater Slud,ge

Analysis

Arsenic (as As)
Bariuin (as Ba)
Cadiair:::i (as Cd)
Chronir::n (as Cr)
Ilexavalent Chronium (as Cr)
Lead (as Pb)
Mercury (as Hg)
Seleniun (.as Se)
Silver (as Ag)
Final pH (of Extract)

Date Received, z 9/23/g6

Concent:ation of
Extract /L)

0.002
<0 .1
0.06
0.05

_ <0.05
<0. 2
0.0010
0. 002
0.02
5.5 s.u.

<means less than

EP Toxicity Test perforn.ed in accordance r+ith 40 cr.R part 26L.24.analysis performed in accord,ance with EpA publication si{_g45.
AL1

l

23



rfa-863

Recommendations. The facility should provide an analysis of the final
filter house sludge and wastewater effluent for hazardous organic
constituents; especially those hazardous organic constituents contained in
the epoxy lacquer and thinner which may enter the waste stream from the
kolene salt tank (see Section 4.5). No additional evaluation of the filter
house, as part of this RFA, is recommended at this time.

4.10 Sludgelmpoundments

Unit and Waste Characteristics The sludge impoundments are located near the
northeast corner of the Collis property (Figure 2, #6). The impoundments,
constructed in 1970, were used between 1970 and 1979 for the disposal of sludges
from the WWTP [l9]. Originally, the impoundments were reported to have been
approximately seven feet deep, having been excavated to depths of approximately
three to four feet below ground surface and surrounded by berms which were
roughly three to four feet above ground level [6]. The bases of the unlined
impoundments were zero to two feet above the shallow ground-water table [6]. The
number of impoundments varied, usually either five or six, as the facility would
occasionally combine smaller impoundments or subdivide larger excavations.

The impoundments received sludges from the settling basin (Section 4.7) until 1979
when the sludge press (Section 4.9) v/as constructed and the facility began
disposing of the material off-site. During the period 1970 to 1979, the facility was
utilizing the cyanide based zinc plating process; therefore, the sludges would have
been F006 RCRA listed hazardous wastes (40 CFR Part 261.31). Collis also
operated a nickel-chrome plating line until 1972. Wastes from the nickel-chrome
plating line would also have been treated in the IVWTP. An analysis of the WWTp
sludge, prior to the conversion to non-cyanide based plating process and thought to
be representative of the material disposed of in the impoundments, is shown in
Table 4. A range of concentrations analyzed from sludges actually contained in
the impoundments is shown in Table 5. The impoundments were estimated to have
contained approximately 1,090 cubic yards of sludge when first shutdown [19].

Remediation of the sludge impoundments originally began in 1980 [6] but was
suspended in late l98l due to the excessive costs involved Il]. Of the five
impoundments existing at that time, one was closed and covered, two remained
open, and two were lef t in varying stages of partial closure I l]. The facility had
been transporting the removed sludges for off-site disposal [6]; however, waste piles
of sludge mixed with soil reportedly remained in the impoundment area following
cessation of this initial remediation effort I l].

No documentation was reviewed as part of this report confirming that all
contamination was adequately removed from the one impoundment closed and
covered. Review of successive aerial photographs, dated September 16, 1979 and
September 18, 1984, indicate that the impoundment closed and covered was to the
southeast of the other remaining impoundments (aerial photographs are reproduced
as Figures 5 and 6). Facility personnel, questioned during the VSI, speculated that
the covered impoundment was only a low area which collected precipitation runoff
and was gravelled in to allow less restricted truck access to the plant's loading
dock. Review of the 1979 aerial photograph (Figure 5), however, suggests that
communication in the form of a ditch or trench existed between the covered
impoundment and the other impoundments which were definitely used for sludge
disposal.
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Date SamS:Ied : ll/19/SS
,:
Sample fdentity: Sludge

Total So1ids
Free Liquids

Arsenic (as As)
Bariu:;r., (as Ba )
Caini u-:r (as Cd)
CaLc:u.:a (as Ca)
Chrcmi u.:n (as Cr)
Hexava'l ent Chronriu;n (as Cr)Copper (as Cu)
Iron (as Fe)
Lead (as pb)
llagne s i un (as IrI-c)
Ilercury (as Hg)
Ni.ckel (as Ni )Selenium (as Se)
Silver (as Ag)
ZLnc (as Zn)
Cyaniie (as Ci.t)

1"391i". Cyanide (as cx)
S ul fi. ce
Reactive Sulfide

<ineans less than

Table 4.
WWTP Sludge Sample

Analytical Results, TllZLlBi
Source: Iae]

Analysis

Date ReceiveC : .Ll/21/BS

.Ls p.ece :-vei,

35.88 .t
<1 d,/1OO g

Drv ifersnt tsasis

5.4
2_q0

A1
194,000
3'l, ooo
2,600

500
15,ooo

98
g ,200

<0. 5
280

22
8.4

84,000
1, 0'10

960
<33
<33

ng/kc
ng/ks
ng,/kg
ng/kg
mg/kg
i?.9 /Kg
m9/kg
n9/kg
mE/k9
ng/kg
ng/kg
ng/kg
ns/kg
r,9/kg
n9/kg
ng/kg
*g/kg
mg/)<g
ng/kg

A11 analyses performed in accord,ance with EpA publicatron si.r_g46.
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Date Sa:npled z J'J/L9 /gs' i ...

Sample:i,eniitlr: .SLucge

Arsenic (as As)
Barirsr (as Ba)
Cainiun (as Cd)
Chrcni un (as Cr)
IiexavaLelt Chrorilt-un (as Cr)
Copper (as Cu)
Lead (es Pb)
llercurir (as lig)
NickeL (as tii )
Selenir:n (as Se)
Silver (as Ag)
Zinc .(as Zn)
Final pli (of Extract)

<neans less than

Table 4 continued.

EP Toxicit v Analysis

Analvsis

Date Receivei'z . !\/21/55

Concent,ration cf
Y*r:^l..b- 

-V 
g

0.047
<0. 1

0. 05
L9

.-r0

.0005

.8

.010

.02

5 S.U

0
0
0
0
L
0
0

01,05

Ep To:<icity Tesi perforneo in accoriance with 40 cFR part. 26!.?4.anal-ysis perfor;ne<i in accorcance with iea p.,rsrication $.;-a{5.
LAi
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Table 5.
Sludge Impoundments Area

Sludge Sample Analytical Result Ranges
Source: [33J

Content

pH
* solids
total cYanide
reactive CN

total sulfide
reactive sulfid
Arsenic
Barium
Cadmium

Chromium
Hexavalent

Chronium
Lead
MercurY
Nickel
Selenium
Silver
Zinc

Impoundment Sludqe

9.5 L0
18.0 28.5
424 L090

<0.13
4250 L5300

<L. 0
5.86 L5.8

29 .3 96.0
l_.30 4.05

2730 4850
Total

<L8
1.83

<0.070
402

53.4
0.20L
L27 0
<32.4
0.78
62500

<15.4
0.20

24400

Notes: L) All values in mgr/kg except pH and ? solids
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By early 1983, the facility signed a Consent Order agreeing to a series of studies
designed to delineate the environmental impact of waste management practices at
the site, including sludge disposal in the sludge impoundments ([12] see also Section
3.4). Collis then submitted a closure plan to EPA detailing activities to complete
remediation of the impoundments in August 1984 tl9l. Remediation efforts
continued in Iate 1986 and early 1987 as sludges and contaminated soils remaining
in the impoundments were excavated, stabilized with lime, fly ash, and kiln dust,
and transported off-site for disposal [31]. Approximately 10,703 tons of waste were
transported for disposal in Peoria, Illinois as a hazardous waste [31]. The facility
also removed 358,200 gallons of water from the impoundments at that time t3ll.
Approximately 270,250 gallons were pretreated (see Section 4.13) and discharged to
the Clinton Water Pollution Control Plant [31]. The other 87,950 gallons were
transported to chicago, Illinois for disposal as a hazardous waste [31].

By late 1987, Collis had signed another Consent Order agreeing to additional
sampling and monitoring of the impoundment area, and to complete backfilling
and regrading of the excavations [37]. During the YSI, it was observed that the
sludge impoundments have yet to be backfilled and regraded. Three impoundments
remain from the 1987 excavation activities, each containing several feet of
standing water. The area surrounding the impoundments is overgrown with weeds
and shows no signs of recent activity.

Evidence of Release Direct releases of waste materials from the sludge
impoundments have been previously documented on several occasions. A November
1978 wastewater treatment facility inspection reported that the impoundments were
bank full and that sludges had washed out of the corner of one impoundment and
had drained off the property toward the railroad tracks and Mill Creek [4]. The
1980 PA/SI report noted that Collis had pumped supernatant and some sludge from
one of the impoundments to a low area adjacent to the railroad tracks [6]. A
sketch map provided with the PA/SI report shows this low area adjacent-to
railroad tracks to have been outside the facility's property boundary [6]. The
PA/SI report also noted that cyanide gas had possibly escaped from the-
impoundments during dredging activities, affecting personnel working on the
initial remediation effort [6]. A March l98l compliance inspection reported that
sludge from one of the impoundments had washed into Manufacturer's Ditch [7].A May l98l compliance monitoring and inspection report noted that Collis had
pumped water from one of the impoundments to a low area along side the railroad
tracks, north and east of the plant, which drained off-site to Manufacturer,s Ditch
t8l.

The studies designed to assess the environmental impact of sludge disposal in the
impoundments initially concluded that the impoundments had not significantly
affected the surrounding soils or shallow ground water system tl8l. A summary of
ground-water monitoring results from these studies is shown in Table 6. , It should
be noted that several chlorinated organic compounds including methylene chloride,
trichloroethylene, dichlorodiflouromethane, and dichloroethylene were detected in
the ground-water samples. The facility, however, has claimed to have never used
these organic compounds [26]. Analytical results from ground-water samples
collected from the recently installed ground-water monitoring wells (see Section
3.4) have also been reviewed for this report [40]. However, these samples have not
been analyzed for cyanide, chromium, zinc, nickel, or the chlorinated organic
compounds previously detected.
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Table 6.
Ground-Water Monitoring Results

Source: [18]



Tne
Locat ion
Sample 0ate

Ha ter
t,tvl-?

5-ll-84

!{a ter
t4l,- 5

5- ll -84

Analys I s Unl ts

c oro- - propy ener c s

1,3 Diclrloro-l-propylene, tratts
thylene chloride
1,2,2 Tetraclrlorocthane
trach I oroe thyl ene
I,l Trichloroethane
1,2 Triclrloroethane
lchloroethylene

Yinyl chloride
Bronod i ch I orome Lhane
Bromo form
Broruornethane
Carbon tetrach lor i de
Chloroetlrane
2 Chloroethylvlnyl eher
Ch I oro form
Chloromethane
0lbrornomethane
0 lch I orod I f I uorome th ane

.l 0lchloroetltne

.? 0 ichloroethane
,1 0lchloroethylene
.2 Dlchloroetlrylene, trant
,2 0lchloropropane'

u9

c,
t9

He
l,
Te
1,
I,
Tr

I
I
I
I
I

(0.

150

3.
<0.
0.
0.

<0.

<1.0
1.9

<0. t
< 1.0
<0.1
<1.0
<0.1
(0. I
<1.0
<0. I

ll0

4

I
6
t
2

t
I

<0. I
3.4

<0. I
<0.1
<0.1
<0. I
0.1

<I.0
<0.1
<0.1
< 1.0
<0. I
< 1.0
<0. I
<0.1
< 1.0
<0. I
< 1.0
<0. I
<0.1
<0.1

0..9
<0.1

ug/ I
ug/ I

ugl I
u9/ I
ug/ |
ug/ |
u9l I
ug/ |
ugl I
ugll
ug/ 1

ugl I
ug/ I
ug/ I
u9/ I
tug/ I
ue/'l
ugl I
us/'l
u9/ 1

u9/ I
u9/ I
uq/ I

0.t
<0. I
2.1

00
0

13

Table 6 continued.



0 ockground 0ack grou ndTtpe
Locatlon
Srnple 0ate

Ana Iys i s

Grotrndw.r Ler
I,tH_ I

5-31-83 6-20-83

ng/ 1

Groundwater
I'rl.t- 4

6- 20-83

ng/ 1

A rsenlc 0 0ll u, 010

0. 0016

0. 038

0.05

0. 012

0. 000 7

0

0

0

0
9J(,

0

0

0

0

0

25

.0 l8
C adni um

Total Chromi um

llex. Chromium

Copper

Hercu ry
Hickel
Z inc

Lead

Tota'l Cyanlde
Arenable Cyan lde
TOC

Tenperature ( oC 
)

pll

Speclflc Cond.
( uohms./cm )

0.007

0.003

<0. 05

0. 008

0.0006

.0006

.040

.05

t

.023

.05

.0lt

.03

.02

0.ll
0.4i
0. 033

<0.01

<0" 01

l9

0. 035

<0. 0003

0.043

0.08

0.016

<0.01

<0.01

72

13

7 .48

l3
B. 40

800

l3
8.63

Table 6 continued.
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The facility sampled and analyzed soils from the impoundment area for cyanide,
chromium, and zinc following excavation of the units in 19g6 and l9g7 t331. Thlse
analytical results are reproduced in Table 7. Table 7 shows that elevated levels of
these materials still exist in the impoundment area soils. Soil samples from more
recently completed soil borings, reproduced in Table 8, also indicate elevated levelsof nickel, chromium, zinc, and cyanide remain in the impoundment area soils. Thefacility, however, claims that the contaminants are virtually immobile and not athreat to human health or the environment [33].

Additional analytical results from soil samples obtained during the late 19g6/early
1987 remediation efforts (Table 9) show elevated PCB and oil 

-and 
grease levels in

the impoundment soils. The I980 PA/SI report noted that an oitv s-uustance was
observed in the bottom of one of the impoundments which had probably leached
from metal shavings stored 50 yards south of the impoundmenti t6]. past waste oil
spills have been documented at the facility [5] as has oil residue in a shattow
boring (B-15P, see Figure 2) located just south of the impoundment area ([lg] see
also Section 4'15). Oily staining of soils in several of the impoundm.nt, u, well as
a slight oil sheen on the standing water were noted during the VSI (Appendix l,
Photograph la); however, Collis claims to have never disposed waste oils anywhe.e
on the facility property [26]. No documentation has been reviewed as part of this
report addressing the occurrences of pCBs.

- Recommendations. Several aspects regarding previous remediation efforts
and waste management practices in the sludge impoundments area appear torequire additional investigation or review before closure of the units iscertified- This includes clarification of the use and the effectiveness of
remediation efforts for the one impoundment closed and covered in late
1981. More_recent soil boring and sampling efforts by the facility have not
included this area.

In addition, the facility should address the significance of the oily material
noted in the impoundment area, the occurrence of PCBs in rur.ounding
soils, and the detection of chlorinated organics in the shallow ground water
adjacent to the units. Identification of the source (see also Sec-tion 4.15) andpossible association of these substances should be investigated. Finally, thefacility should analyze ground-water samples from the most recently
installed ground-water monitoring wells for analytes more indicative ofground-water impacts from the impoundments. These analytes should
include, at a minimum, zinc, chromium, cyanide, nickel, p6gs, ana trre
chlorinated organic compounds previously detected.

No additional evaluation of the sludge impoundments area, as part of this
RFA, is recommended at this time.

4.ll Container Storage Areas

Unit and Waste Characteristics Several container storage areas are currently
maintained by the facility, primarily for raw material ito.ag.. Some of these areascurrently are not waste management areas and may be more appropriately labeled
areas of concern. Previously, however, the facility has utilizea- contuioei rtorrg.
areas to store hazardous wastes and currently some of the areas are used to manage
wastes including spent oils and scrap metal prior to recycling.
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Table T.
Sludge Impoundments Area

Soil Sample Analytical Results
Source: [es]

SAMPLE
LOCATTON

DEPTH
( FEET)

TOTAL
CYANIDE

}I1
I,iL

I.ILB
sl_

sLB
s1B
S1B

N2
N2
N2
N2
N2

I.I2A
I.i2A
}12B.I.I2B

N3
N3
N3
N3
}i3
i^i3
w3
I^I3

E3A
E3A
E3B
E3B
S4A
S4A
S4A
S4B
S4B
S4B
s48

s5
S58
S58
S58
s58
E5A
E5A

2-4
4-6
5-8
6-8
0-2
4-6
B-10
0-2
2-4
4-6
6-8'
B -10
0-2
4-5
2-4
6-B
4-6
5-B
8-10
10-12
0-2
'\-A

4-6
5-B
o-2
2-4
o-2
B-10
0-2
2-4
4-6
0-2
2-4
!0-12
t0-L2
2-4
0-2
2-4
4-6
6-B
o-2
2-4

243
237

27 .9
5.18
70.0
23. s
38.5
d1 (
72.0
95.1
35. 8

13.0
114

65 .2
19.4
9.75
63.0
25.0
56. 8

2.90
12. 5

155
1 .45
27 .2
5.0

98 .0
63.0
9.00

173
57.8
27 .4
53.3
42.t
0.35
21.9
68.1
35.8

452
89.1
BL.4
14.4
50. B

103
53.4
BB.2
24 .3

337
259

13.4
48.0
23.a
an q

23 .2
aa .Lt . z

251
2t .5
18.1
24.a
18.2
l-3 .1
20 .3
18.3
7 4.1
3 290
13.7
t!2
190
338
1_ 10
119

14730
638
183

20 40
1_35

16.4
29.7
237 0
1000
1680
47 .1
72.6

372
357

12 50
1510
t2!0
135
815
753
113
1140
L 210
t27 0
624
43.8
7-aB
555
915
355
547
) a')
242
52.1
403
4830
55. 4

112 0
557
117 0
857
113 0
21"020
237 0
4820
3800
51 50
6t .2
84.8
3380
3980
5450
1,26
472
927
489

SOIL TYPE

sandy, gravel
s an<iy, gravel
sandy clay
silty clay
organic clay
organic clay
silty clay
silty clay fill
silty clay fi1]
organic clay
organic clay
peaty clay
silty clay fi1l
organic clay
siliy clay
c1ay, peat
orEanic clay
organic clay
organic clay
silty clay
silty clay fill
silt, clay
silt
oily silty clay
organic slity clay
sil-ty clay fill
silty clay fi1l
organl_c silty clay
silty clay filI
oily silty clay
organic clay
silty clay fil1
silty clay fill
silty clay
silty clay
silty clay
silty clay fill
organic clay
silty clay
silty clay
sand, silty clay
organic silty clay

CIIRONIIU}I ZINC

All values are
Samples were co

Mg/Kg as received.
ecl-ed t2/l.6/86 L2/16/86;

1n
11

NOTES: t)
2)
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Table 7 continued.

SAMPLE
LOCATION

DEPTH
( FEET ) SOIL TYPE

TOTAL
CYANIDE CHROMIUM ZINC

E5A
E5B
E5C
E5C
w2c
w2c
w2c
H2C
w2c
w2c
I.I1c
I^il_c
lilc
!i1 c
S ]-C
S1C
S1C
S ]-C
S5C
S5C
s5c
w2c
w2c
w2c
w2c
I^i2cD
w2c
H1C
I^i1c
i,I1-c
I^I1c
S 1.C

S1C
s l-c
S1C
s5c
s5c
S5C

4-6
0-2
o-2
8-10
a-6
B -10
o-2
2-4
4-6
6-B
0-2
2-4
4-5
5-8
o-2
2-4
4-6
5-8
0-2
2-4
4-6
4-6
B -10
o-2
2-4
4-6
5-B
0-2
2-4
4-6
5-B
0-2
2-4
4-6
5-8
0-2
2-4
4-5

35.0
49.0
2.7 3
85.9
tt2

74.3
27 .8
52.5
l.62
201

34.9
29 .8
22 .8

21-7
282

55.7
16.1

133
202

19.2
86.9
tt2

74.3
27 .8
52.5
162
20t

34 .9
29 .8
22 .8

2]-1
282

5s.7
15.1

133
202

L9.2

22.2
136
594

42.1
560
1"490
37.3
11q
62 .6
570
1590
53.1
23 .6
1020
931
7 t.2
81.5
8050
7080
158
36.3
11000
515
57 .7
114
62 .5
670

flne-medium sand
silty clay
organic silty ciiy
silty clay
organic clay
silt
silty clay fill
organic clay
organic clay
silt
silty clay fill
orEanic clay
organic clay
silt
silty clay fill
organic clay
silty clay
silt
silty clay fill
organic clay
silty clay
organic clay
silt
silty clay fill
organic clay
organi c clay
sil t
silty clay fill
organic clay
organic clay
silt
silty clay fill
organic clay
silty clay
si1 t
silty clay fill
organic clay
silty clay

717

(15.0
10.3
7 .63
9.45
2!.0
10.7
11.0

662
46 .2
2L .6
18.2
5-ag0
4 010
18.4
8.85
4\40

1590

1

3
3
5
0

7
0

75.
ZL.

10.
7.5
9.4
2\.
10.
11.

53.1
23 .6
L020
931
7L.2
81.5
8050
7080
158
36.3
1100 0
515
57 .7

662
46 .2
2L .6

tB .2
5990
4 010
18.4
8.85
414 0
75.7
2t.6

NOTES: 1 ) All values are in MglKg
2) Samples were collected

as received.
12/t6/86 t2/tB/86; t/23/87.
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SA}IPLE
LOCATION

DEPTH
( FEET)

Table ? continued.

SOIL TYPE
TOTAL
CYANIDE CHROI.IIUI.' ZTNC

1^l2c 4_6
H2C B-10w2c o_2
w2c 2-4w2cD 4_5
w2c 5_8}I1c 0_2l^r1c 2-4
I.I1c 4-6
H1C 5_8
sLc 0-2
s1c 2-4
st c 4_6sLc 6_8sSc o_2s5c 2_4ssc 4_6sE5 a_2sE5 0_5
E5D 2_4
E5D 6-8
N5 0_2
N5 2_4

N5D 2-4
N5 4_6

E3c o-2
E3c 2_4
E3C 5-8
N3B o_2
N3B 2-4
N3B 4_6

L#4-Bottom B
L# 4 -Bot t.om A

organic clay
silt
silty clay fi1l
organic clay
organic clay
silt
silty clay fill
organic clay
organic clay
silt
silty clay fill
organic clay
silty clay
s i.1t
silty clay fill
organic clay
silty clay
silty clay fill
organic clay
silty clay
silty clay
organic clay
si)-ty clay
orEanic clay
hole cave-in
silty clay fill
organic clay/peat
organic clay
silty clay fill
organic clay
organic clay
organic clay
silty clay

85.9
tt2

74.3
27 .8
52.5
t62
20L

34.9
29 .8
22.8
2Lt
282

55.7
15.1

133
202

79 .2
248

9s.5
414*
245*
72.6*
415*
80. 4 *
507 *
69.0*
39.4*
419 *
72.3*
429 *
2! .6*
4.L9*
2.23*

10.3
(7.63
9.45
2L .0
10.7
l_1-0

662
46.2
2! .6
18.2
5990
4 010
18.4

(8.85
4L40
75.7
2t .6
2220
L3I

5400
19.5
3A .2
L6.7
16.7
27.o
77 -9
55.5
30.4
47 .3
14.0
11.9
27 .2
t5 -7

119
52 .6
670
1590
53.1
23 .6
1020
9.31
7L.2
81.5
8050
7080
l- 5I
36.3
L1000
5L5
57 .7
3 410
78.1
5000
29 .0
111
42 .5
38.1
204
553
2020
519
2 .96
94.5
63 .2
30. L
30.1* -- l'{ATRrx TNTERFEREN.ES RESUT,TED rN Lo}r REcovERrEs oF SPIKED SAI.,IPiJES

NOTES: 1)
2)

All val-ues are in IIg/Kg as received.samples were colleted 1Ztt6/g6 lZ/Lg/86;
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Table 8.
Recent Sludge Impoundments Area

Soil Sample Analytical Results
Source: [+o]

LAB NO..

21t21

27122

27t23

2t124

2lt2s

21726

27L27

21128

21729

DATE

02/04188

02/04/88

02/04188

02/03/88

02/03188

0?/03/88

02/03188

02/03/88

02/03/88

NICKEL

50. 6

1g. g

23.?

143

414

40.5

111

112

5. 66

CHROFIIUI'I

96.4

?0.9

24,2

516

lzta

55.5

846

632

<5.00

s0 (t)
TOTAL
LIDS

COMPOSITE DF:

B7-S1, B8-S1, H21-S1

B7-S2(A), B8-S2, t.t21-S2

B7-S3, B8-S3, t{21-S3

B4-S1, 85-S1, 86-S1

B4-S2, 85-S2, 86-S2

84-S3, 85-S3, 86-S3

B1-S3, B2-S3, 83-S2

B1-S4, B2-S4, 83-S3

B1-S5, B2-S5, 83-54

79;8

71.5

65.6

/9.5

77 .6

70.6

79. g

56.0

70,9

RESULTS ARE REPORTED IH },IG/KG (HET I.''EIGHT BASIS) UNLESS OTHERIJiSE STATED.

HETHOD REFERENCE: SI.J846, -TEST.HETHODS 
FOR EVALUATING SOLIO }/ASTE"SEPTEHBtR, 1986.

METHODS 3c5rJ & t5?Ot NICKEL
HETHo0S 3050 & 7190: CHnOr,liur,r

EPA-600, "I4ETHOD:.IgR CHEHICAL ANALYSIS OF I{ATER ANDllAsTES., HARCH, 1993.

HETH0D 160.3: T0TAL SOLIDS
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/

ll

SA}'IPLE'D IPTION

PH ADJUSTI',|ENT (S.U.)

CYANIDE

ZINC

cHRot'tiut{

Table 8 continued.

EXTRACT 
'1

NONE

4.94

EXTRACT J2

7-8

2.17

2.00

RACT ,3

(z

4.84

2.04

RESULTS ARE REPOR,TED IN HG/L ON A 24.HOUR EP UATER LEACHING TEsT UNLE'SOTHER}IISE STATED.

I

39



Table 9.
Sludge Impoundments Area

Soil Sampling During Bemediation Efforts
Analytical Besults

Source: [at]

LAB fl

13008

r500e

15010

r 130i1

13012

1301 3

1301 4

SANPLE OESCRIPTION

===:= = = ======f== ==

TP1

TP1

TP2

TPz

T?2

TP3

-1

-2

-1

-?

-3

-1

OEPTH
( FEET )

TOTAL
CYANIDE

=======
SULFIOE

(0. 10

(0. 10

<0. 1CI

14.9

0.11

<0. t0

(0.10

CHRONIUN

1110

719

r?20

1530

54 .4

12500

8d00

PH
(s.u. )

,,2

3

2

5

6

4

?13

256

229

5 32

lJ5

978

7.6

1A

6.8

?',

9.5

?.2
966

RESULTS ARE REPORTED IN IlGlKG AS RECEIVED UNLESS O.THERI.'ISE STATEO.

TPs-2 8-5
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'oIL t cREAsE Inoixc AS REcEIUED)

TOTAL CYANIOE (IlO,1KG AS RECEIVED)

ARS€NiC

EARIUIi

CAOIIIUIl

cHR0liiuil

LE.+D

IlSRCURY

SELENruN

SiLUER

PCE 1260 (}iGlKC AS RECEIUED)

PCB 1254 (NG/KG AS RECEIVED)

PC3 1248 ( tlc/Kc R'S RSCEIVEO I

PCB 1?42 0IG./KG AS RECEMo)

PCg 7232 (II6/KG AS RECEIVEO)

PC3 1016 (Hc./Ko AS RECEMD)

PCg 7221 (NG./KG AS RECEIVED)

Table 9 continued.

13076
TP-4

13500

5J

(0.010

I .15

(0.02

<0.20

(0.50

(0.0005

(0.010

(0.05

56.0

(4.0

(4 .0

(4.0

(4 :0

(4.0

<4 .0

13077
TP.5

15400

69

(0.010

1.15

(0 .02

(0.20

(0.s0

(0.0005

(0.010

(0.05

1.50

(0.10

(0. l0

(0.10

(0.10

(0.10

(0.10

RESULTS ARE REPORTED IN IIG/L ON AN EP TOXICITY EXTRACTION UNLESS OTHERI,JiSE STATED.
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13011:
TP?-?

PCB'S

AROCLOR
AROCLOR
AROCLOR
AROCLOR
AROCLOR
AROCLOR
AROCLOR

1016
I a) t
t LL I

I a3a
124?
124e
I ?54
12-60

Table I confi.nued.

LESS
LESS
LESS
LESS
I Eec

LESS

THAN
THAN
THAN
THAN
THAN
THAN

2

?.0
?.0
4.0
?.0
e.0
?.0
9.3

PPII
PPH
PP I{
PPi{
PPIt
PFI'I
PPI{

I

}IETHOD REFERENCE

PESTICIDE ANALYTICAL HANUAL, VOLU}1E I-

},IETHOD REFERENCES

HETHOD LISTED ABOVE UITH RESULTS

L
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Table 9 continued.

LAB H SAI1PLE DESCRIPI iON

TOTAL
CHROMIUN

131 0

1 130

3420

54?0

253

eq.2

1 060

TOTAL

CYANIOE

240

239

510

86?

254

57

7e7

f

1t
i

73246

t3?.47

7324e

13249

13250

13251

r3252

RESULTS ARE REPORTED IN IIG/KO AS RECEiVEO.

PONO H4

PONO H4

POND B4

POND H4

PONO H4

POND H4

P0N0 ""4

EAST EERI1 6"

EAST 12"

NORTH 6"

NORTH 12"

s0uTH 6"

SOUTH BERii 12"

EAST l2" OUPLICATEl

i_

l

a'

ti
i
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The facility currently maintains a container storage area inside the main plant
building, referred to as the chemical storage area, and two additional container
storage areas, one located inside and one outside the main plant building, at the
receiving dock (Figure 2, #7,8, and 9). The chemical storage area is used to store
bulk raw materials including caustic cleaners, chromic acid mixtures, kolene salts,
boric acid, sodium metasilicate, iron phosphate, diatomaceous earth, and metallic
zinc (Appendix l, Photograph l5). No waste materials are kept in the chemical
storage area. Most materials are stored on pallets on top of the concrete floor.
There is no spill containment structure for the area; however, a majority of the
materials kept in the chemical storage area are granular solids.

The storage area inside the main plant building at the receiving dock is used to
store bulk lime for the neutralization tank, drums of epoxy lacquer and solvent
thinner, potash, zinc-chloride mixture, and some lube oils and cleaning solutions
(Appendix ll, Photograph l6). Most of these materials are also stored on pallets on
the concrete floor. A concrete pad outside the receiving dock back door is used to
store empty drums, steel racks, and a dumpster which holds scrap metal parts
which are periodically sold for recycling. Facility personnel, questioned during the
VSI, also indicated that waste oil drums are periodically stored on the outside
storage pad prior to recycling. As with the chemical storage area, there are no spill
containment structures for the receiving dock storage areas.

Previously, the facility has maintained container storage areas for storing
hazardous wastes. It is not clear, however, where or for u/hat period of time some
of the containerized hazardous wastes were stored or where the wastes were
eventually disposed. Documentation indicates that both the receiving dock storage
areas have been used to store hazardous wastes including drums of zinc-cyanide
bath plating sludge (RCRA listed hazardous waste F008) and drums of "unknown"
wastes [20]. Collis also apparently had maintained an area for storing zinc-cyanide
plating bath sludges in the yard northeast of the main plant building [7, ll]. No
concrete pad existed in his area as drums were stored only on pallets [7]. Facility
personnel, questioned during the YSI, however, indicated that most containerized
hazardous wastes were previously stored inside the main plant building in an area
which now contains wire straightening machines. This area is no longer used to
store any containers.

Evidence of Release A December l98l RCRA compliance inspection report
indicated that drums of hazardous waste in the yard northeast of the receiving
dock area (see Northeast Yard in Figure 2\ were in marginal condition and that
eventual leakage and spillage was anticipated I l]. An actual release from a
container storage area was then documented in October 1984 when a leaking zinc
sludge drum was noted in a IDWAWM report of investigation [28]. The location of
the container storage area, however, was not indicated.

During the VSI, it was observed that the facility's current container storage areas
appeared well maintained and orderly. The only releases noted were minor spills
of granular substances (bulk raw materials), especially in the chemical storage area.

Recommendations. It is recommended that the facility construct spill
containment structures in their container storage areas, especially in any
areas used to store liquid substances. No additional evaluation of the
container storage areas, as part of this RFA, is recommended at this time.
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4.12 Spent Chromic Acid Tank

Unit and Waste Characteristics The spent chromic acid tank, located adjacent tothe north side of the main plant building (Figure 2, #lo), *"r p..uiousiy useo tostore spent chromate solution from the zinc plating lines. The tank was installedin 1975 but has not been used since the conversion-to the dilute chromate dipprocess completed in December 1985 (Section 2.2). The spent chromate solutionfrom the zinc plating lines now goes directly to it. chrome treatment tanks(Section 4.2).

The fiberglass, closed top spent chromic acid tank is constructed on a concrete pad
and measures approximately l2 feet tall and ten feet in diamete. (applnoix t,Photograph l7). The tank has a capacity of about 5,500 gallons. e conciete spirrcontainment structure surrounds the tank. The tank, however, has been emptiedand rinsed and is currently unused.

Evidence of Release No evidence of release from the spent chromic acid tank hasbeen documented.

- Recommendations. No additional evaluation of the currently unused spentchromic acid tank, as part of this RFA, is recommended at ttris time.

4.13 PretreatmentTanks

unit and waste characteristics The pretreatment tanks were used to treat standingwater from the sludge impoundments during the late 1986, early rggz,emeaiation
activities (see Section 4.10). The pretreatment tanks were located near thenorthwest corner of the property adjacent to the settling basin (Figure z, +rr1.The unit consisted of three, interconne cted, 27 feet diameter, abovi-ground
containment pools with a total capacity of 45,000 gallons [31j. the p"oots-were
constructed of double 20 mil vinyl liners within aiteel frame t3l]. 

-

The pretreatment process conducted in the pools involved the oxidation of freecyanide by the addition of calcium hypochlorite, pH adjustmen, Uv it. uaoition ofsulfuric acid, and physical settling of the waste stream [3t1. The tanks or.."r.oonly during the Iate 1986, early 1987 sludge impoundment remediation activity. Atotal of 2'10,250 gallons of standing water from the impoundments treated in thetanks were discharged to the City of Clinton wastewat;r treatment plant [31].During the VSI, it was observed that the pretreatment tanks have been dismantledand exist only as rolls of vinyl and steel frame pieces stored on the ground wherethe tanks were once used.

Evidence of Release No evidence of release from the pretreatment tanks wasobserved during the VSI. In addition, no documentation of releases from the unithas been reviewed.

- Recommendations. No additional evaluation of the pretreatment tanks, aspart of this RFA, is recommended at this time.
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4.14 Drying Oven

Unit and Waste Characteristics The drying oven was used to remove excess
moisture from settled zinc-cyanide plating bath sludge for an unspecified period of
time [23]. The use of the oven for that purpose has been discontinued and the
oven is now used only in production processes [29]. The oven was reportedly
recently decontaminated by steam cleaning [36].

Evidence of Release No documentation has been reviewed indicating any release
of hazardous wastes from the drying oven. During the YSI, it was noted that the
facility currently uses two ovens in the production process, one used to dry epoxy
lacquer on the zinc plated shelving items, and one to melt epoxy powder and dry
epoxy lacquer on shelving items from the powder coating line. It is assumed that
one or both of these ovens were those previously used to dry the zinc-cyanide
plating bath sludge.

- Recommendations. No additional evaluation of the drying oven, as part of
this RFA, is recommended at this time.

4.15 Northeast Yard

Unit and Waste Characteristics The northeast yard in that area located between
the main plant building and the sludge impoundments (See Northeast Yard in
Figure 2). During the VSI, it was observed that the area is currently primarily a
gravel pad or driveway for vehicles entering and exiting the facility's receiving
area. Materials currently stored in the area consist primarily of stacks of wooden
pallets. Previously, however, the area was used for hazardous waste container
storage (see Section 4.ll) and at one time contained a waste pile of metal shavings
t6]. Documentation has not been reviewed indicating how long the northeast yard
was used for hazardous waste.container or metal shavings waste pile storage, or
how or when the waste pile was removed.

Evidence of Release Documentation indicates that waste oil spills have occurred
in the northeast yard [5] and that oil may have leached from the metal shavings
waste pile [6]. Reportedly, oil leached from the shavings migrated through soils to
the sludge impoundments ([6], see also Section 4.10). An oily residue was noted in
fill material in the northeast yard in borehole B-l5P (borehole log shown in
Appendix 2), completed as part of the facility's hydrogeologic assessment studies
tl8l. Also, low concentrations of chlorinated organic compounds have been
detected in monitoring well MW-5 (Table 6) which was originally completed to
provide upgradient ground-water quality information for the sludge impoundments
ll4l.

The facility, however, claims to have never disposed waste oil on-site or to have
used the organic compounds detected in well MW-5 [26]. Collis also claims, as
company practice, to have cleaned up all spills of any type as soon as they
occurred [29]. However, the occurrence of oily residue in borehole B-15P, oil
staining in the sludge impoundments which possibly migrated from the metal
shavings waste pile in the northeast yard, and the detection of chlorinated organics
in well MW-5 suggest that somehow significant amounts of oily wastes have been
incorporated into soils in the area.
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Recommendations. It is recommended that the facility investigate the
possible contamination in the northeast yard. The extent of any oily
contamination should be delineated as should the composition of the
substances detected. This is especially important in that PCBs have been
detected in soils in the sludge impoundments area (see Section 4.10). No
additional evaluation of the northeast yard, as part of this RFA, is
recommended at this time.

5.0 AREAS OF CONCERN

Four areas or units have been identified at the Collis facility which are used to manage
or have previously been used to manage potentially hazardous materials but which do not
meet the regulatory definition of a solid waste management unit. Most of these areas are
not suspected of having released hazardous materials to the environment but may pose as
potential future problems if not maintained. Two other areas have also been identified
where a release of potentially hazardous substances is suspected but which again cannot
be considered waste management areas. The following is a discussion of these individual
areas of concern.

5.1 Nitric Acid Storage Tank

The nitric acid storage tank, located just west of the main plant building (Figure 2,
+12), is used to store fresh nitric acid for use in the zinc plating process (see
Section 2.2). This stainless steel tank measures approximately l4 feet by eight feet
in diameter and has a capacity of about 5,000 gallons (Appendix l, Photograph l8).
The tank is constructed on an elevated concrete pad and is surrounded by a
concrete containment wall.

The tank was observed to be in good condition during the VSI and no
documentation of previous releases from the unit has been reviewed. No
additional evaluation of the tank, as part of this RFA, is recommended at this
time.

5.2 HCI Acid Storage Tank

The HCI acid storage tank is used to store fresh HCI acid for use in the zinc
plating process (see Section 2.2). The tank is located adjacent to the nitric acid
storage tank (Figure 2, *13) and shares the same concrete pad and containment
system (Appendix l, Photograph l8). The concrete pad under the HCI acid storage
tank, however, is rubber-lined. The tank is constructed of polypropylene and
measures approximately l2 feet high and 12 feet in diameter and has a capacity of
about 6,200 gallons.

A spill of HCI acid was documented in a June 1984 wastewater treatment facility
inspection [l6]. The spill breached a leaky wall in the containment system and
collected in puddles in the yard north of the main plant building. The pH of the
puddles was recorded as low as 0.7 although they were later neutralized with lime.
However, facility maps reviewed from this time suggest that the HCI acid storage
tank used to be located adjacent to the currently unused spent chromic acid tank
(Section 4.tl). As noted under the discussion of the nitric acid storage tank
(Section 5.1), the containment structure shared by the HCI acid and nitric acid
storage tank was observed to be in good condition during the VSI with no evidence
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of recent releases. No additional evaluation of the HCL acid storage tank, as partof this RFA, is recommended at this time.

5.3 Zinc-Chloride Storage Tank

The zinc-chloride storage tank is Iocated just inside the north wall of the mainplant building (Figure 2, #14). This fiberglass tank is used to periodically hold thezinc-chloride plating solution when the zinc plating lines are shut down formaintenance. The tank measures approximately l8 feet tall and l5 feet indiameter and has a capacity of about 23,ooo gailors. The tank is constructed on aconcrete pad and is surrounded by a concrete containment structure.

During the VSI, the zinc-chloride tank was observed to be in good condition withno evidence of recent releases. No documentation of prior ,"liur., rr", i""oreviewed. No additional evaluation of the tank, as part of this RFA, is
recommended at this time.

5.4 Sulfur Dioxide Storage Area

The sulfur dioxide (SOr) storage area is located in the pollution control building(see Pollution Control.6'uitding in Figure 2) in a room adjacent to the chiometreatment and neutralization tanks. The SO2 is used in tire chrome ..Au"tionprocess in the chrome treatment tanks (secti6n 4.2). The So" is stored in
compressed gas cylinders measuring roughly eight feet long 6v t*o r."i i, diameterwith a capacity of about 2,000 pounds of compiessed g"r. }.r"ral tanks aremaintained in the area at any given time whiih are pJriodically r.pr""rj *ittrefilled tanks.

lfe SO2.storage area was observed to be in good condition during the vSI. Nodocumentation of previous releases of the gas has been reviewed. No additional
e.valuation of the So2 storage area, as part of this RFA, is recomm.na.alt tni,trme.

5.5 Epoxy Lacquer Tanks

The epoxy lacquer tanks are used as immersion baths in the epoxy coating portionof the plating process. The facility maintains two separate tanks in the riain plantbuilding (Figure 2, *15); one is used for the zinc ptaiing line and one tor thepowder coating line. The tapered troughs *easurt ,ougily eight feei t igh, ro*feet wide, and 20 feet across the top (Appendix l, photgraph r9). The steel tanksare kept in rooms separated from the main plating areas..

During the YSI' elevated HNU photoionizer readings were observed in the vicinityof the epoxy lacquer tanks. Readings averaging thiee to five parts 0., *irrion(ppm) above background were recorded in working areas near the tanks. The HNUwent off scale (0-20 ppm scale) when the doors to the tank rooms *ere opened.MsDs sheets for the epoxy lacquer and solvent thinner kept in trr. tuntr?ppendix
3, sheets 3-l and 3-2, respectively) show that both materiais are rormulaieo *iilr
several hazardous organic compounds. Several work stationr, 

"oniirrouiiv-,11.nr.oby facility personnel, are within the areas of constantly elevated HNU i.uAirgr.

48



rfa-863

It is recommended that the facility provide better ventilation in those work areas
near the epoxy lacquer tanks. Respiratory protection may also have to be provided
for workers entering the rooms where the tanks are maintained. No additional
evaluation of the epoxy lacquer tanks, as part of this RFA, is recommended at this
time.

5.6 Manufacturer's Ditch

Manufacturer's Ditch, located outside the Collis property north boundary (Figure
2), has historically received wastewater effluent from the facility since probably at
least 1964, and possibly since l9l5 (see Section 2.3). Documentation indicates that
since 1970, WWTP sludges have periodically entered the ditch [12] through
overtopping or deliberate discharges from the settling basin [5] or sludge
impoundments [4,6,7,8]. In early 1981, Collis attempted to remediate a portion of
the ditch by removing bottom sludges with a vacuum truck [9]. However,
additional WWTP sludges were reported to have been discharged to Manufacturer's
Ditch following this removal activity [7]. No documentation of any other
remediation efforts for the ditch was reviewed for this report.

The May 1983 site specific cyanide study of Mill Creek concluded that elevated
levels of total nitrogen, phosphorus, cyanide, chromium, nickel, and zinc detected
in sediment samples from Manufacturer's Ditch were probably from sludge
deposition by Collis [3]. Sediment samples, analyzed during the facility's
hydrogeologic assessment study, have also detected levels of chromium, nickel, zinc,
and cyanide indicative of sludge contamination in the ditch [4]. These analytical
results are reproduced in Table 10.

It is recommended that the facility further evaluate the previous disposal of waste
materials in the ditch and characterize the environmental impact of the
contamination apparently still present. Future remediation measures may be
necessary based upon this additional assessment.

6.0 MIGRATION PATH}YAYS AND POTENTIAL RECBPTORS

Migration pathways for releases from the facility's several subgrade S\YMUs include
seepage into surrounding soils and the shallow ground-water system. Discharge of the
shallow ground water would then introduce waste materials to surface water migration
pathways, primarily Manufacturer's Ditch. Overtopping or rupture above-grade from the
facility's SWMUs would introduce waste materials to surface soils and, through runoff,
directly to surface water migration pathways, again primarily Manufacturer's Ditch.

The greatest potential for exposure to waste materials, released from SWMUs at the Collis
facility, exists for those organisms coming in contact with the nearby surface waters. Mill
Creek, which drains Manufacturer's Ditch, is considered capable of supporting a warm
water fishery [3]. Previously, wastewater effluent disposed by Collis in Manufacturer's
Ditch has been suspected of fish kills [6] and cattle kills along Mill Creek [l] and elevated
heavy metal contents in the Mississippi River downstream of Mill Creek []. These
problems potentially attributable to Collis took place prior to the facility's conversion to a
non-cyanide based plating process completed in December 1985. Evidence of continued
contamination, however, still exists in sediments contained in Manufacturer's Ditch (see
Section 5.6).
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I40

<1.0

5300

32

0.9
150

4

3?

1.0

130

23 00

B4

150

61

I 5000

Table 10.
Manufacturer's Ditch Sediment Sanrple

A nalytical Results
Source: Ita]



rfa-863

7.0 SUMMARY

The Collis facility, located in Clinton, fowa, has been involved in assembling and
electroplating refrigerator shelving items since at least 1964. Recently, the iacility
switched from a cyanide-based to a chloride-based plating process which effectiveiy
ended the plant's generation of hazardous wastes. Consequently, most concerns regarding
the facility's management of hazardous wastes involve historidi waste ..n"g...rr,
practices; specifically, the past use and current remediation of the sludge impoundments
area and previous uses or problems in the northeast yard. Several .urrJnt waste
management practices, however, may also be of concern especially the use of subgrade
tanks, the bases of which are below the local ground-water table, for the treatment of thefacility's industrial wastewater. Table I I includes a summary of all S\vMUs and areas ofconcern at the Collis facility and the recommendations for further action for each.
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Solid Waste
Manasement Unit

Floor drain, sump,
and overhead pipe
system

Chrome treatment
tanks

Spent acid tank

Spent cleaner tank

Kolene salt tank

TABLE I I
SUMMARY

Dates of Use

Zinc plating area - floor drains,
chromate sumps, overhead pipes -
1970 to present (PVC pipes added
to floor drains in 1986); cleaner/
rinse/acid sumps - 1986 to present.
Powder coating area - all units -
1983 to present.

1970 to present.

1970 to present (new tank
installed in 1987).

1970 to present.

Late 1985/early 1986 to present.

Recommendations

No further action.

Inspect overall
condition; substantiate no
migration of waste
materials to shallow
ground-water system.

Repair or document
previous repair of apparent
leak.

No further action.

Further action dependent
upon analysis of final
WWTP sludge and
wastewater effluent for
hazardous organic
constituents.

Inspect overall condition;
substantiate no migration
of waste materials to
shallow ground-water
system.

Inspect overall condition;
substantiate no migration
of waste materials to
shallow ground-water
system.

Construct a spill
containment structure.

Neutralization tank 1970 to present.

Settling basin 1970 to present

Temporary storage tank 1986 to present.

Filter house 1979 to present.
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Sludge impoundments

Container storage
areas

Spent chromic
acid tank

Pretreatment tanks

Drying oven

Northeast yard

Areas of Concern

Nitric acid storage
tank

HCI acid storage
tank

Zinc-chloride
storage tank

Sulfur dioxide
storage area

Epoxy lacquer
tanks

Manufacturer's
Ditch

TABLE I I
SUMMARY

Dates of Use

1970 to 1979.

Period of use as hazardous
waste management areas is
unknown; some minor use
currently as solid waste
management areas.

1975 to 1985.

Late 1986 to early 1987.

Period of use as SWMU is unknown.

Unknown as a waste
management area

Unknown to present.

unknown to present.

Unknown to present.

1970 to present.

Zinc plating area - 1964 (?) to
present; powder coating area -
1983 to present.

Unknown to present

Recommendations

Clarify use and
remediation of
impoundment covered in
l98l; address occurrences
of oily material and PCBs
in soils and chlorinated
organics in ground-water;
monitor ground-water for
analytes indicative of
ground-water impacts from
impoundments.

Construct spill
containment
structures in
current container
storage areas.

No further action.

No further action.

No further action.

Delineate extent and
composition of potential
oily contamination.

No further action

No further action

No further action.

No further action

Provide better
ventilation in
nearby working areas.

Investigate extent
and effects of sediment
contamination.
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Datez 8-23-88 Times LoL2

Photographer: N. Bingert
Film: 35 mm l-00 ASA

File: 05886300

Witness: T. Hagen

CoIIis Inc., Clinton, Iowa

8-23-88 Tine: l-028

N. Bingert
35 mm L00 ASA

05886300

T. Hagen
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Irocationl
Date:

Photographerl

t,ilm:
File:

Ilitness:

photo863

PHOTOGRAPII # L7
OFFICIAIJ PHOTOGRAPH ' TACOBS ENGINEERING

Subject: Chromic acid storage tank

PHOTOGRAPH # 18
OI'FICIAL PIIOTOGRAPII - TACOBS ENGINEERING

Subject: Nitric acid storage tank (Ieft), HcI
acid storage tank- (right)

Location: Collis fnc., Clinton, Iowa
Datez 8-23-88 Time. L454

Photographer3 N. Bingert
Film: 35 mm i-00 ASA

File: 05886300

Witness: T. Hagen

Collis fnc., Clinton, fowa

8-23-88 Time z 1,447

N. Bingert
35 mm 1_00 ASA

o588 63 00

T. Hagen



plrur--8 5-

PHOTOGRAPII # 19
OFI'ICIAIJ PHOTOGRAPH - TACOBS ENGTNEERING

Subjects Epoxy lacquer tank

Location:
Date:

Photographer3

Filmr
File:

Witness:

CoIIis Inc., Clinton, Iowa

8-23-88 fime: 1107

N. Bingert
35 mm 1OO ASA

05885300

T. Hagen
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Source: Ira]

Loc oF BoRtNG No. t3 (mw-r:
. OY/NfR

Collis, Inc
ARCHITECT. ENGIHEER

SITE

Cl inton, Iowa Hydrogeological Monitoring Program

PROJECT NAME ase art

ciz
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Dcscrigtioa

To| of Pipe Elevation

Surface El evation

591.1

583.3 pH

t? 4.0 31.51 ST .AL\

ST 24 7 3.7 20-02 Dark Brown

LL

& RA

RACE SA.I{O

0'

CINOIRS, AI{DfILL: C0NCRETE

ST 243

4 T 24 I 0.4 22.1
SANOY CLAYEY SiLT

rk Erown (Possible fi1'l)

10.0' (organics 8-10')

Da

5 T 24 6 7-5 29.7

SILTY CLAY-LITTLE SAt{O

12.0'ffi6 ST 24 6 6.1 t7 .4

1 T ?4 t7 4.9 CL

CLI I 24 16 I.0 21.1

CL9 5T 24 t5 1AJ-t 24.3

CL22.4

CLP.YEY SiLT-LITTLE SA}iC

(0ccasional sand seams)

9.3 '

Gray to Reci Gray

10 ST ?4 1

6.97

6.48

6,59
5.?4

7.I4

7. 11

7 .36

6. 88

7.45

76

0.6'A

?s

5

0

f,

2

582.3

s78.3

57 6.3

569.

567 .

BOTTOH OF BORING

l.lel'l Construction notes

2" SCH 40 PVC well screen 10'
long set to 20.0 feet.
Gravel pack 20.5 to 9.0 feet
Bentonite 9.0 to 1.2 feet
Cement Grout i.2 to'0.0 feet
Steel protector pipe instailed

BC ttr^nr(^rEA Ui(s rtE(s{xt DC ^rrord.rt D.*o^r. \r.(!, !(Trrc!x sof, aio.c<r nt{5 F,attu n< rur<rtor ul x craa.ral-

WATER LEVEL OESERVATIONS BORING STARTED 4-24.84
w.L 3. 0 w.s. oR w.o A.B BOR,ING COMPLETED 4-84

w.L RIG FORE,'{ NB,C.R.

JOB : 606w.L
A.C.R

Terracon Consultanls, lnc.
Cau Fttt C-., Addr Oaarn

Orr 9orr Stod (1.. lA
x5... Clty Wtchlt.. X8

(ra.na i(
Ottr6. C|lt ,ute. OX APPROVED



Source: [rs]

,' LOG OF BORTNG NO. 15 (O- rs n)
.OWNER

Col l is, Inc
ARCHITECT.EHGINEER

SITE

Cl inton, lowa

PROJECT N^HE ase I, art
dro eol ical llonitori Pr ram

o

0a
E

vl

o
a
E
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g
ox
F

c
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E
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E
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.
o
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to

oxo,g c?
od9

'-=a
!90

{
E

Eo
(J

;
3
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O=

O.c

4
(J
UO

)u)

c
o
ao

.9

!r!

Description

Top of Pipe E'levation

Surface El evation

58-0. 6

587.4 pH

1 ST ?4 7 8.5 18. I SM

583 9

5

579. 9

s78.8

10

j
-t

SEE NOTE I

3.5 7.75

7.15

6.41

6. 07

HS SILTY CLAY TRACE SAiiO LIiTH

OCCASIONAL sANO SEAI'IS

oark Gray
7 .5'

? ss IR
11.1
1s 5

ar 2
J].J

r6 1 CL

H5
8.5) r rursroNE-HIGHLy IIEATHERED

BOTTOH OF BORING

HOTE 1:
F]LL SILTY SAIIO '/ITH GRAVEL t
CINDE!'.5
DaF[- Eray and Brovrn

O'il observed from .5 to 3.5 ft

iezomete:' Point Construction No es

2' Piezometer point set at 8.5'
Gravel pack 8.5 to 5.0'
Benton'ite 5.0 to 0.0'

D( 3n^tn<^fEA Ui(s f,85{n r( ^F Crr-^rt x)iAo^ri r-(s a(Trcf r lo( axo.ocr rt(3 x.3rn. n< ?tats tor BY I Cgau4

WATER LEVEL OESERVATIONS Terraccn Consullants, lnc.
U.t f -t. C4., R.!,dr O*cq

O.. Yor^.t Slom LA.. lA
ts.E Clrt wlcntr., XE

On.a., }{(
OrtM. Clly fd.{ o.(

Z)-oqEORING STARTED 9-

w.t. 6 w-s. oR w.D A.B EORING COAAPLETED 4

RIG FOR€f,{.AN ASw.L B.C.R A.C.R

w.L eppnovro JFH Joa * 783606



WARZYN
LOG OF TEST BORING

Project ....,.....C011is...Ins.,.........*-.....

Boring No. *.MJl/-: 2:0...*
Surface Elevatiou _....5.8.8.,.0.*

Job No. .....-...*...6.0.1.?3........_
Sheet ....-...1...--of ..-..1---

ONE SCIEIICE CCIJRT . P.O. BOX XAD I 53m5 . TEL 273-0110

SOIL PROPERTIESSAMPLE
v0cllo

Rec

ln.
ist Depth

VISUAL CLASSIFICATION
and Remarks (qa) B'tu s ve

I 2t M I

0.0

BERM FILL: Brown Sandy, Silty Clay,' Trace Roots, Trace Gravel

0.0

2 23 M
FILL: Brown Organic Rich Clay and

Peat, Little Roots, Occasional
Cinders, Glass Fragments, Red

- --B-riCk-Fialin€nts, Gibvbl,'-' -----'- 
\Yood/Organic Fibers

0.0

) l5

4 l5 w

0.0

Possible FILL: Brown Organic Rich
Clayey Topsoil to Peat,
Little Roots, Some
\Yood/Fiben

0.05 \Y

Monitoring well installed.
See separate detail sheet.

End Boring at 9'

ETER B ERV

While Drilling g Upon Completion of Drilling
Time After Drilling

rIl
Depth to Water

to

.2t21.88-Erd 21.2/.88..
Chief *1K-_
Editor.._...-.._

Drill Method

t
spprox mateon entr



Source: Laol

WARZYN Project

LOG OF TEST BORING
fnn

Boring No. *.Mll/- *L._-
Surface Elevation ...._5.87_J._
Job No. ....*..--...6.01?3....*_
Sheet ..-...-.f..--of --_1..__Location

oflE scrElrcE ccuRT - P.O. BOX 5385 xAD tso[

s.lon"..La.LY.r...

urs. 53705 - TEL.(608) -0440

SOIL PROPERTIESSAMPLE
(qs) HHU slve vocst Depth

VISUAL CLASSIFICATION
and Remarksllo

Rec

in.

0.0

DlMl8

0.0

2l M2

FILL: Black Organic-Rich Sandy Clay,
Trace to Little Roots/Organic
Fibers, Little Medium to Coarse
Gravel, Cinders, Red Brick

'- -Fragments, Occasional 1-2' Sand
. Layers

0.0

l0 M3

Soft Green-Gray Silty CLAY, Trace
Organics/Roots, Some Black Orga'is
Stain (CL)

0.0

l0 \Y4

Soft, Brown Sandy CLAY, Some Organic
Fibers, Frequent Sandy Partings and I'5 l0 w

Monitoring well iustalled.
S€e separate detail sheet.

End Boring at 9.5'

GENERALLEVEL O
While Drilling g Upon Completion of Drilling
Time After Drilling

Cave in
Depth to Water

Start ..2tA/.flfl..End ..7tA/.8.8...Driller Chief .._8K...._ Rig
Logger.-__-_-- Editor.
Drill

aPProx mateThe on t ofl



Source: [e o]

WARZYN Project

LOG OF TEST BORING Boring No. MW-22

SC I ENCE

Colli fnc Surface Elevation ..-"5L8.fi-
Job No. 60123

Sheet ..........1........of -...1*-
P.O.80X tt DIsoH lrls. TEt 273'0t 10

SOIL PROPERTIESSAMPLE
C

voc(qa) Ht{u s

VISUAL CLASSIFICATION
and RemarksDepthRec

tn.
Xoi stllo.

0.0

4t2l DI

0.0

22 M2

FILL: ^Medium-to Coarse Gravel, Some

Fine to Coarse Sand, Some
Weathering of Stones (MostlY

.Carbonate, Occasional Siliceous
Grains), Some Black Organic
.Stain, Occasional Cinder, Angular
to Subangular

0.0

Ml93 Black Organic Rich Clayey TOPSOIL,
Trace Roots, Frequent Sandy Partings - -'

(riu)
0.0w4 t2

0.0
w lll45

FILL: Gray & Red Mottled ClaY, Little
to Some Sand, Alternating with
Yery Soft Red/Pink Sandy, Silty
Clay (3-6" Layers), Some Wood
Fibers/Organic Matter, Little Black
Organic Stain

Weathered LIMESTONE Bedrock

Advance rig 6', blind drill to 7.5'. Set

monitoring well at 7'. See separate

detail sheet.

End Boring at 8.5'

GENEBSERVATIOEVATE
While Drilting g Upon Completion of Drilling
Time After Drilling 

-

Depth to Water 
-.-_

I

to rn

Logger*-...-.. Editor.
Chief

tart End -2t2t.8fl2t2l.frfr_
iller ---RK....... Rie

Drill Method
tucen soapProx matest cEt t



City of Clinton "ilrrtcr SUJ-r1rl5r i{e1}

SYST'EFI
GEOLOGICAL UNIT

sER I ES GROUP FORI,IA'TN MEI'IBER
DEP TI]

TOP BOT
ELEV

OF TOP PR I I.1ARY
L I TTIOI-OGY

SECONDARY I'I I NOR
THICK- CI]NTACT P.CCURACY
I\IE$S SOURCE TOP I]OT

COUI{TY: CLIhlTON
LOCATIUN: 5E

Guatenn Plei stoc

SE SI.' 1 1

Holocene
undiff

5r. l ut. ian

(]r'dovicn Cirrcilnna

Charrrplai Galena

Ancel I

Canadian Prairie

C.r,nb r i an St Cro i x Tremp ea I

Tunnel C

El kl'lound

SEQUEhICE,
TOEIl'l R06E

Recerlt

glarrdinq
['lrrsal{.firl
l,laquoket Urainard

Ft Atikirl
EIgill

Dutt. ./[^Ji s
tlurrlr+itlr
DecoI'ah Irrn

Out Lenbq
Plattevl
G I enu,ood
Sl Petel'
Shakopee

l-lormorlq

t^ri 1 l our B
Ncu 11 ich

On€ota
Jor" d an
lft L.Eu,re
Lonellock
t.Joneuoc
Gales. /E
t"loneuoc
EauClair
l'1t Sirrron

I
LAT. Er LCING. | 41 49 4?N'7O 13 48t'l t.l-NUIlBER; 0522() DEPTH: ASOa ELEVATION: 591 (Alt. )

Iron Lon

Galesvil

o
.r.]O

b5
t 4:)
155
?:lo
363
:rgo
4,?a
s',)to
600
635
'/'81.<)

'/L:|6
-r 71

'?';!5
r7 (t5

I 130
1 AO3
t367
I 460
1540
1 540
I CrOS

I ts70

20
L5

,.55
e30
363
'-lBo
490
li7 c)

60()
635
7;:O
7?6
7/2
9e5
965

I 130
l eo:l
131d7
1 540
1 54()
a;l()e*
I 6()3
ta'ro
??o2*

57 L

:i;.16
44$
436
IJ6 1

;liiB
e1l
t0l
?I
-cl

-44
-t?9
- 135
-1Bl
-33,1
-374
- 5:J?
-61e
-776
"Be'9
-?49
-9'19

-101 4
-t:;]17

lianrP I es
lJ"rrnp les
Sarnp I o s
ljanrp I e s
liDflrp I e s
lianp l e 5
tiu,lpIc..
SEmples
Samp I es
Sanrp I es
Ua,np I e s
'ci"rmp I es
Samp I es
Sarnp I e s
5,3mp 1 e e
Samples
tianrples
Samples
5.arnp 1e g
:rarnp I e s
Samp I es
Sa,np I e s
Samples
Samples
Samples

qorrd
q ood
POr)r
qood
good
good
good
g ood
tlood
good
good
qood
g ood
good
!lood
poor
good
f,triT
qood
9 ood
a o0d
good
good
good
qood

good
p orlr
r;ood
qood
qor:d
gt)od
good
qood
good
good
good
good
oood
g ood
p oor
good
fair
good
qood
good
good

?o
/l l')

EO
1()
71

I :l:t
!7

110
BO
30
35
a5

6
46

r53
40

165
73

't64
773
tl()

664*
65

e65
33e*

Ti 11
Ch L.r t

Eioll-fiIl
Claq
I)olonrite
Do I orrri be
Shale
Shale
Shale
llololtrite
Dolomite
Dolornite
Dolomite
l-i,,loxitone
Shale
Sorld 5 tonL.
Dolomite
Dolornite
Dolonite
Do I omi te
Do I oml te
Sandston.?
Sands to[e
Sandstone
Sandstone
Sandstolre
Sand E lonn

Dolomite
Do l onri te
llolonrite
Ch L. Ft
ChL.rt
Ch ert
Lilnestone
Dolonrite

5d & erav

Limr.etone

Shale

Sand5tone
Sandstone
Ch ert
Sandstone
Sandstone
Dolomlte
Do I o,nl te
Dolonrite

Ch ert
Chcrt
Sand6tone
Ch ett
Chelt
Shale

g ood
goorJ

Chert

Dolomite Chert

* AI]'I'ER ISK SIGNIFIES T'AR-TIAL, PENETRATII}I.I

THIS DATA RETRIEVED FROI'1 THE cSB AI.ID US$S CCJ(]PErII\TIVE OEOLOGIC FILE (PHOI{E 3l?-335-1575)



Collis Inc. Water Supply Well

COUNIY: CLINT0N giEAUENCE

LoCATI0N: NE gE Nt^l 14 TOB1N RO6E

eailrp I e gEp

to
LAT. tr L0l..lG 41 49 33N q() 13 45t,1 t^,-NUmtJER: 1397A DHPTH: 1533 ELEVATIOI.I: 544 (Alt. )

SiluT'ian

Or.dovi cn
l"lo sa I eml

Cincirrna l'laquoket

Chlmplai Galena Dulr. /t.,1s
D0c0rah
Plattevl

Ancell Glenuoorl
5t Peter

Carradian Prairie Shakopee

o
a

160
1b5
3',7 lt
3?5
6e5
66c)
7J4
'/:ro
'/38
794
14rJ
9BO

I 160
l;145
I3(r5
14F:'e
I 550
13'rO
1{,3O

E
160
r65
3'/ 7
395
6e5
660
705
73Ct
738
717t3
?40
9BO

I 160
t ?43
1 ::19 5
1 550
1 550
I 633+
1 630
I 633+

5Elrt
Jto
4L74
/t lg
Ito9
18.'
-41*76

-1?r
-t 46
-154
-? 14
-356
-3c) lt
-576
-6fr 1

-al1
-rr? tJ

-966
-9t'b

- 104 Cr

u
154

elo
;lo

230
35
4ii

tl
60

14e
4CJ

1EO
8p

r50
155
6El.
El3r*
a()

Sampleg
Somp I eg
Samp I ee
Sarnp I e s
Samples
Sarnp I e l
Sampleg
Salrp I e s
Sonrplcr
5a,np I e s
liarnp I e s
Samplee
Samp Ies
Sarnp I e s
liamp 1 e s
Sarnp l es
SampleE
9ianrp I es
9larnp I e s
9)amp I e s

p oor
good
good
f .: i r
aood
qood
poor
fair
good
g ood
good
qood
good
p oof
fair
good
g Crod

!lood
qood
q ood

good
g ood
good
00()d
good
fair
P oor
good
good
good
good
good
fair
P oor
good
good
good

Dolomite
Dolomite
Shale
9ihale
DolomitE
Dolomite
Dolomite
Dolomite
Shalo
l-imeetona
Dolomite
Dolomite
Dolomite
Dolornite
Dolomite
Sandstone
Sand s tone
Sandstone
Sandstone
Sandstone

Chert
Chert
Dolornite
Dolornite

l-imestone
l-imeetone

5h€le
Sand stone
Sand stone
Ch ert
Sandstone
Sandstone
Dolomite

Shalo

Eih a I o

Shalc

Chert

Chert
Chert

Chert

ShaIe

Elqin

Guttenbq
l'lcGregor
Pecatoni
llar',nong

t,lillou R

Neul Rich

Canrbrian Sb Croi x Trempeal

Tunnel C
El kMound

0neota
.Jordan
5t Laurre
LoneRoc l(

Wo n eu,0 c
Oa I es. ,/Ei
tloneuoc
EauClair

Ironton

Golesvil g ood

J+ ASTERISK SIGNIFIES PARTIAL TJENETRATIOi\I

T}IIS DATA RETNIEVGD FRI.JTI -TIIE GSI] ANO U5C5 CCIOTJERATIVE CEOLOGIC F'ILE (PIIC'NE 319-335-1575)
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3-1 Epoxy
Lacquer
Source: Supplied bY Collis Inc.

Ii+ }1AiE*IAL IAFETY iiATA SHEET t+'
date of prer, : 01i 1.'1/83 Eii[t-t-i(tl {ra'-ie !}

:::::::::=:: =::a:::=:::::::::::::=:::::::::::::: =:::==:: =i=='='="?'==='=2=a='=='==22:::::::::::::::::::::::::::::;:::::::::::::::

:EixlrlN I

mar,ufacturer : Sandii.rcn Prc":trii'= [r'
addre-.: : ?14 :l':ut'h }lairr lit'i'a:t'

FErt !'/ron, I1. fi!;-I

-lli{i5-

telepirrrneS : (309) 5?:i-?1:l

enersency[ : (309) 5?3-2!?1

hEill- I i!

FLAili{AgiLiT/

TEAI]TI.'jIiI

PTF::.ii]IiAL FF:ITE|I

:,1
:ft
.u

product cl:r=s: ffrl.{./ iHiiiiF:i, Ef;TillG I i'l.l:r-ei, l=ili'-:ht, !=mo,ierate, 3'hiqh, {=ttltrgnq. +:rhrsrrir)

inf?. c,:de i,j: E!:tt-,.:ill iil ' -toia-;h'-lnt?ie::'-:lo','a'-, -t'intheti,: iPron, I veFcr rt:Pirailri
trade nane : (,55t11) riuLLiS L:LEAR LAIE!.]Eq

:::=:::::=::::=:=:::::=:==:::=:::::=::::::=::::::::::::::::::::::::::::::::::::::::::::::::::=:::=:=::::::=:::::::=:=:::::::::::::
SECTIUN II-A HAiAFTiiiUS C.,TTI]ilEi{TS

lnBFiIiEfii

vaPnr Pr*5:r.lre
(r,il Prl it itl [)

LEL

{i1 :5 [)ra.

t l-HfililXY-2-FFlr.rFANtrL

2 TOLUEJ.€

3 Blsiiitli:t 'A" EF',r1fl Ftglil

4 l-luTlillt
5 XYLENE

6 FUF:ilALi.€{YnE

1 0?-!:-?
l0il-::l-3

'r( -l:-.:

il-f l-!l

ll En l; ';E r^t
1!r!r, ttr .._r Lt

51.0t] iil i5 [i
H/A

.{, 
11 l]

I (r'l

I . .iil

xiA
!,.iU
t lir
: nn

{iliA = not ipp}:cibia)

C*nnc,ritrrt iiiiiil,er i'is li;ted ty liTP ar:,j IAF[. a: a csrcino'-:en cr a Ptstible circiritlln'
l:ier t,-r slnr'lF,riate refergn,:* Etr.irr:e-? flr addiiit,nal inforraatian i:onCirnin? CarCino?*n:.

:ECTi'ii{ il-l rli:r:r_iFATIrlitAt ExririL,PE Lit!iT5

IiHfi AiSIH i!il'l-1

no. FEL,rTllA FSL,'[EiLIIlIi TLVITiJA IlV/STEL TEL/TiiA FEL/IEIL]ii;J

I N/E

2 200 prm

3 H/E

4 !00 ppttt

5 100 ppn

5 Fpn

|1,'=

lli E
II /E

lt rc

ti /r

Hi

ilii
liiE

tt,'c

300Fpn
ll ,c

lt rr

lri E

Prxl

l0,l FFir l:0
100 ppn 150

lJiE |liE

-lil pprr i;EiLIiiti {5tili{} ll/E

l0tl pr'm 150

IFFn .yFu,

FFBI

FP{I

FFTI

The dried fiin of this pr,-rduit nay brtone I dr.rst rruisinci ilhen rEn.vRJ by sanding c,r 9rindin3. 0:-iHA recaiirmenl= a FELiTT;IA r-,f 15

mgira3 ftr total dqzt ind 5 nain3 f,-rr ihe rpipirrhie fracti*n, IIEIH recciameno: r il'//TlA of 1B n;inr firr i,ilal dus|,.

(Si(ll,l) abzc,rr,ti,;,n may contribut* to Uie cverail e:.ip,-Etire i.<, tlri: nateriai, Tal,.: aFPrcrriafe nes:lrl: ir;97t-s1ni, ekin trjntact.
(illE = n,-rt *stahii:hed)

SECTIIJN III r'ht-:ll-hL uHlii

boilirrg p':int,

SvaPL'1rat i':{i rate
vaF'.lr danril,'/

: nol z',tabLiih*rl
: (1(:tiier=1)
: )l (air=l)

ii vtlatila by v,-rlrlne

li voiaiii: by *riehr,
weitht pir tallcn

ltt),n +l- li
i-t,i ,a + l- 7';:

i.?1 +l- ,i



3-l- continued

i,;itl-1101 (pag: i)
::=:::::::::=::::::::::: =:::::::::::::::::::=::::::::: =::::':::::=:=::::::::::::::::::: i=: =:::::::::::::::::::::::::::::::::::;::=

-qIr:TI,JN iir !:IALIH I i'iFr-rEi'lAT i rill

EYE L:ritlTAii
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3-2 Epoxy.
Source: L 321

Thinner

}IATERIAL SAFETY DATA S}EEf,

AppRovED BY U S DEPT OF LABOR' ESSENTIALLY SIHILAR TO FORH osHA 20

BARTON SOLVENTS, INC.
coRPoRAtE OFFICE .rurua8,(rrY

P. O- BOX 22I
DES MoINES, IOI{A 50301
EHERGENCY PHONE: 515 265-7998

H[ltrx

TRADE NAME: BATSO1 A-3240

o
t 

^crt\nIY

HAZARO RATTHG

CHLYICAL NAI{E & SYNONYHS: Solvent
CEEHICAL FAI1ILY z n/a
FORHUIA:'n/a

sPtcl t

BoILING MNGE: 82 I37
API GRAVITY: n/a :

I.
158oc / tlg 21g 3L

PHYSICAL DATA

7oF

SPECIFIC GRAVITY (HATER=I): 0'881
POUNDS,/GALLON: 7.339

VAPOR DENSITY(air=1):' 3'3 '

SOLuBILITY IN ACID(851 i2so4): Appreciable :

DRY TIHE (Ether=1) : l'8 ' 2

t VOLATILE BY VOL: 100

APPEARANCE: C1ear, VlaEer-i{hit
oDoR: Aromatic 

rr. ltAzARDous TN.REDTENT'
.TE1IAL cAS/, vol, (Z)

., 1o1 1330-20-7 > 9

Propylene Glycol Methyl Ether AceEate 108-65-6 > 9

Ethanol 46-L1-5 > 9

Dipropylene Glycol Methyt Ether Acetate 889L7-22-0 > I

III. FIRE S EXPLOSION HAZARD DATA

LC[.,ER FLA]|]|ABLE LIMIT IN AIR(t.BY vol,]z L'2
FLASH PoIFI(TEST METHoD): 2I-C / 70 F (TCC)

FTAHHABILITY CLASSIFICATION: C1ASS T B

EXTINGUISHING : NFPA Class B extinguishers (C02 or foam)

HEDIA : for Class I B )'iquid fires'
SPECIAL : I{aEer sPray may be ineffective on fire but

FIRE : can protect fire fighters E cool closed

EIGIITING:containers.Usefognozzlesifwateris
PRoCEDURES:used.Useair-suppliedbreathingmasks.

UNUSUAL : FL,AHMABLE! ! KeeP conlainer tightly closed'

ExpLOSION , i"oi"ae from oxidizeis, heat, sparks, elecEric equipmenL t oPen flame'

AND : Closed containers may e.xptode if exposed

FIRE:toextremeheat.Applyingtohotsurfaces
PROCEDURES: requires special precautions'

LegaI responsibility is assumed only for the fact t'hal' all studies reported here 6 aII

opinions are those or qtutified experts' Buyer assumes at] risk E liability' He acceP:s

uses this maLerial on these conditi'ons

TLV (ppm)
100
100

1000
100

I



3-2 continued

IV. HEALTH HAZARD DATA

THRESHOLD LIHIT VALUE: 45 ppm (EvaPorated Blend)
EFFECTS 2

OF:
ACirIE :

. OYER- .

EXPOSURE:
EFFECTS OF

: SI{ALIOH-
ING AND

CHRONIC
OVER-
EXPOSURE

EHERGENCY & :
FIRST AID :
PROCEDURES :

INrIALING: Anesthetic. Irritates respiratory tract.
Hay cause serious nervous system depression.

SXIN OR EfE CONTACTC: Primary irritation.

vapor haimful.. Breathlng of vapor nay cause irritation. '

Liquid may cause skin irritation.

Laboratory-studies of 2-Ethoxyet-hanol Acetate have shown birth defects,
increased fetal let,haJ-ity, and derayed fetal deve).opment in offspring of
female animal.s exposed during Pregnancy sith threshold leve]s approxinat.ety
400 ppm concenLration in air. 

.

rn case of contact vith skin, flush with plenty of uater. gor eyes,
flush Hith prenty of water for f5 minutes & get medical attention.
If exposed to high concentration of vapor, remove to fresh air.
rf swallowed, GALL A PI{YsrcrAN r}t}iEDrATELyl Do NoT induce vomiting.

V. REACTIVITY DATA .: .

STA3ILITY: SEabIe
CONDITIONS TO AvoID: fsol.ate from heat, sParks, electric equipment & open flame.
INCOHPATABILITY: fsolate from strong oxidizers such as permanganate.
HAZARDCUS DECOYPOSITION PRODUCTS: Carbon Honoxide from burning.

VI. SPILT OR LEAK PROCEDURES

STEPS TO BE TAKEN: Isofate from oxidizers, heat., sparks, electric equipment t
IF SPILLED OR : open flame.
RELEASED .i Hop up t dispose of.

I'TASTE DISPOSAL : Recycle or incinerate observing loca1,s tate & Federal health,
ITETHOD : safety & pollution laws.

VIT. SPECIAT PROTECTION INFORI'IATION
RESPIRATORY PRO(ECTTON: NOne
VENTILATION: LOCAL EXHAUST: Preferable TIECHANICAL(GENERAL):

SPECIAL : None OTHER :
PROTECTM GLOVES: Recomrnended (Hust not dissolve in solvents)
EYE PRCIECTION: Required
CTIEER PRO.IECTION: None

Acceptable
None

Do not store
liguids. Avoid free
saw, braze or weld.
DATE: 5 / 85

,, /6!
+-ea

above 49oc7L2oot.
VIII. SPECTAL PRECAUTIONS

Store large amounts in structures made for OSIIA Class I B
faIl of liquid. Ground c<,ntiners uhen pouring. Do not flame cut,
Empt.y container hazardous! Continue a1l labeI precaut,ions!



3-3 Epoxy Powder
Source: Supplied by Collis .Inc.

MATERIAL SAFETY DATA SHEET

(D THE GLIDDEN COMPANY

925 EUCLIO AVENUE
CLEVELANO, OHIO 44115
EMERGENCY TELEPHONE NO. (216) 826.5566

fha lnlomation coalrinld harain is-tased on data anilsbta at lho lima o, prGp.Etion ol fhidara shG'8nd which rh. Gliddln compeny t"r,"""i iiil ll,,'lir. ,o."r"r. no *amntv icrpr.sscd or iBptisd regaftrioE thc.ccu.cy o, thi3 dat8. Th. AfiaO.n Co.p"nv 
",-.,i.-ii#*spocrbl. to. th. usa ot rhis intomariot\-o, oi"nv oroorii,iiiJ o?lor"o,u, mentionGd md yomust oak! your own dctcminarion ot irs suitaoifiri 

"iiii-,ipi"-,JrJ], ,o, you, own usc, to, th9.rec,oo or rhe 
'nvi.nmcnr. 

.nd rhe h6arn 
"na 

*ritv iiiii Jrriov;. *o ,".8 or rhis mrsn.
COMPUES WITH OSHA HAZARO COMMUNICATION STANDARO 29CFR1910.1200.

SECTION I
CODE IDEI.ITIFICATION
PR(JDUCT IDENTIFI cATION

3r.,l149
EPOXY

DATE PRIIIITED
BASIC P(:,I^,DER

03/31./BS
COATINGS

SECTI(JN II HAZARD6US INGREDIENTS

HAZARDOUS
iI!6REDIENTS CHEI'I./CC)t'il'1ON ( CAS NO )
CALCIUH CARBONATE
SAHE.(471-f,4-1 )

TITANIUFI DIOXIDE
gAf"tE ( 134,53-67-7 )

ACGIH
TLV-TWA TLV_STEL

1O rng /nrJ

lE mqlm3

RAI.]G=

5 TO 1g;i

;\4AZ

OSHA
PEL B i-lr. TUA

!3 mq/rl3

i5 nrolm3

-'" (1) SUPPLIER RECOMI,TENDED EXPOSURE LIMIT
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MATERIAL SAFETY DATA SHEET

(D THE GLIDDEN COMPANY

925 EUCLID AVENUE
CLEVELANO, OHIO 44T 15
EMEBGENCY TELEPHONE NO. (2I6) 825-5566

CODE IDE|\TIFi CATIOI.J
"ld 

1 4?

Thc inlormation contained haroin is 
-based 

on data avaitabla 8t tha timc o, IrepEEtion ol thldata sheet and which Th€ Gtidd.n Company b"r;;; ;;;; ,-.,,"0-,". ,o*"r"r. oo wamnqr i.axor€ssed or imptied regardinq thc accuracy ol uri! data. fhe Gtidden Company shlll not b! r€tpof,srbt€ to. the uso ot this in,ormalron,.o. olanv proo*i ,"iio-o'Jiiooamtus mentioned and yo,musl hakr your own d€terminatron o.t irr .uir.i,rirv 
"iJ'"ii;;;;;1, ,o, your own usc, ,or th,protEtion ol th€ envrronment. and tha lt."frn 

"na 
_f"ty oiylU J.i,or"." .^O ,soE o, thi! mltcri!

COMPLIES WTH OSHA HAZARO COMMUNICATION STANDARD 29CFRI9TO.12OO.

DATE P,qIl'.iTED B3/Jt,/Sg

SEi]'TII:'N iIi PHYSICAL DATA

!,OILING RAI\]GE
]I VOL;11'ILE P.Y VI:}LUME
SPECIFiC GRAVITY +/_9.trA

N(:)T APPL i CAT.LE
.'r) q

1.77

SECTIi.IN IV FiRE AND ExPLoSJ(:ii! HAjARD DATA
-------1

FLASH Pi]IhIT (SETA): N(]T APPLICAELE
L(:'lrER EXPL(:,5I(-)ll LII'1IT: I'JOT DETE,lt.iil\tFD
D(:)T (PSl'l): PLASTIC RELATED I,IATERI,.-.,LS
IiAZARD CLASS : N(:)T RE=TR i cT=D
ExTlNcUiSn"iNG i'lEDIA: SAlrlD (:,R GIii:)Ur.lD LIf'lESTi:)i\jE. pAT[:R F(:iG (]R F,:iAir.lUNUSUiII- FiRE AND EXFL(]sJ(:)N HAZARDS:

DUST ExPL(:!Si(lN HAZARD cill.'IsULT l'IFPA 3f, F(:iR pR(iFER HAi.iiiLii\iG DURIti,sAPFLI CATIi.}i{
SPqCIAL FIREFiGHTii!6 PR()CEDURE: I.lr-ruE

SECTi':)IT V HEALTH HAZARD

Ri:)U]-E (:)F El.jTRY: INHALATi(:'t{
:]I\ I IV

EYES
Ii!6EETI (:,i.1

EFFECTS ()F O\,'EI?EXPOSUREI
IRRITATI(:)N OF EYES. SI(IN, RFSPiRnTt.iRY TRACT.
INHALATI(:}N i'1AY LEAD T,:.) RESFiRAT(:)RY PR0I.LEi.1S.
REPEATED C(:,r\iTiCT CAN CAUSE DERI'IATITig.

PR(-)L(:)NGED
PR(-rLr-)NGED 0R

=I'1ERCEI..ICY 
AFID FiRST AID PR(JCEDURES:

INHF\LA-[I(-iI'J: MOVE PERS(jN T(:, WELL VENTILATED ARErl. CUI,1SU;_T A pHySICIAN.
ADI'IIi!ISTER OXYGEN OR ARTiFICIAL RESPIRATION, IF NECESSARY

.iIN 
COI.ITACT: FLUSH FR(]H S}(IN WiTH WATER.

SI)AP AND I^IATER
THEN t ASH THI-TROUGHLY I^JITH

FLUSH INrIEDIATELY I^IITH LAR6E-3I-10UNTS OF wATER FoR AT LEAST
15 HINUTES. C(-)NSULT A PHYSICIAN

EYE C(]IITACT:



3-3 continued

925 EUCLIO AVENUE
CLEVELANO, OHIO 44.I T5
EMERGENCY TELEPHONE NO. (216) 826-5566

CODE IDEI.ITIFICATi0N

MATERIAL SAFETY DATA SHEET

(D rHE GLTDDEN coMpANY
Tho inrormation contaioed herein i3tased on data availabtc at tho limr o, DrapaEtion o, thl:dala she6t and which rhr Gtidden comoany o" 

"r"ili-ii i",,.u"t". *o*"""r, no wamnty trcxpressed or imptied regardinE tha.accuEcy ol this data. Th6 GlidOan Co.O"ny shall not b. rosponsrble ro( rhc usa or rhis in,orn.tion..or oirnv proo*i-."iiJ i'r-ioo"o,u.."ntrcned.nd yo(must mak. your own detrminatron ot its suttaOiiity 
"nj-"iroi"-,Ji* to, your own usc. lo, th(lrot*tioo ol lhs eMronment. aod lhe heatttr ana sa,ery oiyori 

"ip,.V."" ".o ,sEB ot this matorisj
COMPLIES WITH OSHA HAZARO COMMUNICATION STANOARD 29CFR1910.1200.

:ti149 DATE PRITlTtrD l)- /=. :eclat ! L I t:.j

SECTIiJI! V HE,I,LTI-i FIAZART} ,:Qi{TIIIUED

I NGEST i I.'N : C(:,I..ISULT A FI-IYSI CiAI.,I

SECTIiJN VI REACTIViTY DATA

5TA?,il-ITYr STAELE

I:'JCi:,1'1PATI-D.iLITY: NOT DETERI'1Il.lED

cill'IDITI(:)l'ls T(:, AV(iID: ELEVATED TEi"lpERATUhf qs Ap,(JvE DECi:)l,tpa::iTi(:)i..t
RAT,IGE

I IA ZA RD(1U5 DE CI:)I4F(:}':1 I T I {:)I! . P R(] FE RT I E5 :
AS i^tITH ANy r)REANIC i'iATeEiAL. CAE?.(:li,j i.l(:)t.l(::xiDE.
CAPP.(:)[l DIi:)XIDEr Al,iD 14iSiELLAi!E,:,U= ..iRii].1/iTIC
AND ALIPHATIC HYD;?(:,cAEp.r.ri,1 1.14'y BE Ei.liTTED Upi::N
THERII1AL DECONPQS iTI.]N.

H/IZARDOUS P{]LYF.Ii:R I ZAT I OI! ; I^I I LL N(:)T OCCUR

SECTIT:)I'I VII SPILL (lR LEAI( PROCEDURES

STEPS TU P.E TAI(EN iF] CASE f"IATERIFL IS EELEASED T:IR SPILLED:
ELIi'lII.lATE ALL S(:)URCES OF IGi.JiTI(lfl
VET.JTILATE AREA
VACUUI'I CLEAN SPiLLA6E
PFiE\,,Ei!T AI RE(:)RT.IE PARTI CULATES FF((jI"l FoRI4ING

.,ASTE DISP(]SAL: DISPt.iSE III ACC(:,IiDANCE WITH ALL APPLICAP,LE RE,SULATIONS
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925 EUCLID AVENUE
CLEVETJNO, OH|O 44115
EMERGENCY TELEPHONE NO. (2I6) 826.5565

CD!= IDEI.ITIFI Cr\TIOt.] ';'uJ 1.4P

Tho inlo,mation contained hereia i3-bas.d on data avaitablo al the limo ot grrpaElion Ol thi.data she"t and which Th. Gtidden Comoany o"i"r"rl"'Oi il,,"U-,". ,o*"r." no wamnty i:rxpressed or imOtied regarding the accu,acy ol this data. Th6 Gliddeo Company shal not b€ r!.sponsrbte ,or thq us! ot this in,ormatron..or oianv proo*i'riiiJir-ippanrus mcntioncd.nd yormust mak! yolr own det€rminalon o, its suitabiilty 
""J-"oioi"i*"-1" fo, you. own usa, lo, lh€prct*tion o, tha environmqlj. ..a ,a. ,eattn ano satory oiy;;;;;.;";" 

""o "s.6 
ot this rote.ial.

COMPLIES WITH OSHA HAARD COMMUNICATION STANOABD 29CFR1910.1200.

Dr\T= P=INTED t,\,- t-1 /,=a

SEil-Ii:ti{ VI i I 5FE,:IAL p[1i:iTECTIr-rir1 111=,r*i.t;\Ti,.-rti

CIJATiI']G5 AE= C(JNSIDERED AT LEI1ST i,IUI=AI-'] C;: iU=T:c{:)liTRr:iL Ei.iv i ,R(:, I.II'IEI.ITAL C.]i'J L:ET.{T i?AT I (.,NIs EEL(:I'.I A P ;]L i CAP,L= ST AI.JDARD=.
I^JHERE RESP I RAT PRY PRIITECTIi:i[t I5 REqUIRSD, US= (]i.tLy Nii:rSH
APPROVED RESPI Rii.I-i:iFIS IiV ACCi:)RDANCE i^JITH (.}:]HA STAi.]DARD i9 CF3 1.91Q. 13rr

VEi\ITILATI(:)hI: PRi:)VIDE I/Ei.]TiLATICi''I {JR L(:)CAi- E].IHI1UST Tt) PREl,J=|.]'r I.UST
ACCUi,IULATIi:)N. US= EXFLOSii)hj-PFI{](:,F E{JUI PI.IEi.IT.

p E R S r-r rrl ;\ L p R (:) TE,: T r V :. . :,f :_: I 
F t,.tE t! T :

tr i tr i.iA:]i.t
SAFETY SHi]E=
SAFET'/ GLASSES i:JR GOGGLEE
I I'IPERV I ()U5 GLi)\,,E3

SE'-:TIr-ri't IX SFECIAL pFtECALrl-Ii:il,.l5

HAI..IDLIT'IG AI'JD STNRAGE:
Ti-) t'l,qxIi'lIzE SF|E! F LIFE STC)Rtr' _p.El_i:)H 3E F

'JTHER PRECAUTIOhIS:USE ufll-Y WITH ADE(]UATE V=NTILATI(:,1.{.
D(:, I.JOT TAI{E IIJ'iiJI?I.{ALLY.
iiEEP IJUT OF HE;\Cil (lF CHiLDiitri'I.
AV(JID COitITACT tiITl{ ::itIl'J AND FYE9, r:rl".iD P.,eir\T'ri ii,.i,S (jF t,UST.
I^IASH HAI{DS 'TH(:,Ri:,U'EHLY AFTER HAI{'LiFii:. ESFECiAI i-Y
3,EF'ORE EATIi"IG i:,R SiVI(:,i(Ji.IG.
t(EEp coNTAiI'rERS TIGHTLY cL(ls=D Ar\]D rJpRIGtir tir_-.iEt,l
NOT IN UsE.
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OOOO6S BREWFLOC(R, e7O FLOCCTJLANT pAGEr (
THIS MsOs c:Ot{pLIES WITH 29 CFFI t11O.120O (THE HAzARO COM}TUNICATION STANOAEO)

IIIIIIIII:itlIIIIIIiIITTXXIIIIIIITIIIIIIIIII*IITII'*IT:ITIIII'IIiIITIIIt:IIIIITTIIII
PFTOOUCT NAlrEr OpEWFLOC(Er) 27O FLOCC:ULANT

COLLTS INCOFIPOEIATEO
40OS sOUtH a97H STFIEET

CLINTON
tas2732

oo 10 1$S r,E+o6_o7+DATA tHEEt NOr Or,75927-OO1
!al=:f EtEvrsroN oArEr 02r;c-s6os2PFIOOUCT t 5+2r, t2a
TNVOICE
INVOICE
TOr COL

2r,0
CLI

r 12260+
OAfEI 9er21s267

Lfs INCOTaPORATEO
S SOUTH 19TH STREET
NTON

tas2232

I

@
Drew lnCulstfia! Divisiosl

ASHIINO CXEU|CIL COt pANy. olv asHu[o o|L tNc,

One Drew Plaza, Boonton, New Jersey07oo5
Phone (201) 2637600/Tetex 136a44

24.HOUR EMERGENCY TELEPHONE 606/324.I 133

SEC|TION I.PROOUCT IOEN?IFTCATION

GENErIAL OFT GENERIC JDT FLOCCL,LANT

OOT HAZARO CLASSIFICATIONT NOT APPLICAELE

SECTION II.CO}{FONENTS

IF PRESENT,

ING REOA ENT

IATC, NTF
SEE

aNo oslla
OTFTNI fI

CA R CTNOG ENS
ON PA6E FOFI -APE IqENTIFIED IN THIS SECTION

CL ARI FI CA7 ION
z (BY WT) NOTE

( 1)
, aCRYLIC POLYtriEt I gs- t oo

( I ) r PEL./TLV NOT ESTASLISHEO FOFI THIS I.IATEE|IAL

. THE SPECIFIC CHEIiICAL IOEN'ITY HAg BEEN },ITHH€LO AS A TFIAOE SECFIET

SECIION ITI.PHYSICAL OATA

F FTOP EFITY R EFI NEX EN7
tTI EA SUREH EN7

BOILINtr POINT
V Al, OF' P EIEESU}EE

SPECIFTC: VAPOFI E}ENSITY
6PECIFIC: GRAVITY
PEElcENt vouitrles
EVAFOEIATION rlATE

APPEAE'ANCE.
BTA TE
FOEIn

NOT APPLTCABLE
NOT APPLTCABLE

NOT APPLICABLE

UNAVA ILAALE

g- Loz
NOT APPLICAALE

WHT.lrE, FINE
soL ro

P OWOEFI

SEC:TION IV.FIRE ANO EXPLOSION INF OF:H AT I ON

FLASH POTNT NOT APPLTC:ABLE
EXPLOSIVE LIFIIT NOT AP,,LICABLE
EXTINGLIISHING }IEOIA r CARBON OTOXIOE
HAZAE|DOUS OECOIiPOSITXON PROOUCTST THEEITTIAL OECOXFOSTTJON OFt CO,{EUSTION HAr, PROOUCET,CAE|BON I'tONoxrOE, CAEaON OIOXIOE, AHTiiONIA, anOzO-, OXIOES Or fViiiiOdEN
FIFEFICHTTNG PROCEOUPESI WEAEI SELF.CONTAINEO BPEATH-NC APPAPATUg WITHFAcEprEcE opEErarEo xN pREssuRE-oEHANo op orHrR posrrlvE peessUiE

EOOY PCOTECTIVE CLOTHING I'HEN FTGHTING FIRES.
BPECIAL FIRE & EXpLosfoN HAzAEIOST OUst liay EE AN EXpLosION XizanO.

A FULL
IiOOE ANO FULL

SECTTON V.HEALTH HAZARO OATA

PEEIxISSIBLE EXPOSLTFIE LEVEL I NOT ESTABLISHeO FOR

EFFECTS OF AC:UTE OVEFIEXPOSL'FIE r F.OR PFIOOUCT

EYES. XAY
SKIN - HAY
BFIEATHING -
6WA L L OWIN6

CAUSE :rTETITATION.
CAUST IPF TTATTON.

OF OUST CAN CAUSE JRF
- I'IAY CAUSE CASIFIOINTE

ITATION
ST INA L

OF NASAL ANO
IrlEIITATION.

PFOOUCI. SEE SECTION II

EIESPITATOFIY PASgAGEg

FIFIST AID r

THOFIOL'G HL Y wasH ExPosEo aPEA WITH sOApi$No waTEFl.
LATTCE AIiOUNTS OF I{ATEEI, L:IFTIN6 UPPEEr ANO

IF ON siKfNr

IF IN EYEET
occasl

FLUSH WITH
ONALL Y .

LOWER LIOE'
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SECTTON I
PPOOUCT IDENTIFTCATTON

(iENEBAIT 
=OP 6ENEFTC TO 

' 
C:HEITIICAL FAI{ILY

OFI PFTOOUCT OESCRIPYION.
OOT I,IAZAFO CLASSIFICATTON I PEIOOUCT tiEETS

OOT CEIITERIA FOR HAZ'APOS LISTEO.
SECTTON TI
C 06 P ONENT S

COT(PONENTS AEIE LISTEO IN THTS SECTION IF
'HTY 

PEESENT A PHYSICAL OFT HEALTH HAZ.AFIO
ANO APE PFIESEN' AT OR ABOVE 1Z :rN THE
}IIXTUF?E, TF A COHPONENT IS IOENTIFIEO AS
A CAEICINOGEN EY NTP, IAPC OFT OSHA AS OFTHE DATE ON IHE XSOS, IT'WILL gE LISTEO
ANO FOOTNOTEO IN THIS SEC:TION WHEN PRE-
SENT AT OFl AAOVE O.1?. IN THE PFIOOUC:T.
NECATIVE CONCLUSTONS CONCERNING CARCTNO-
GENICITY AEIE NOT REPORTEO. AOOITTONAL
INFORHATION }{AY BE FOUNO IN SECTTON V.
OTHEFI C:OHPONENTS I{AY EE LISTEO IF OEEITEO
APPROPTIATE.

TOENTITTES OF C:OIiPONENT9 LISTEO CENEE.
ICALLY AEE OECLAREO TRAOE Stc;ElEt.
EXPOSUEIE TEC:OHHENOA'TONS ARE F<'FI COHPO.
NENTS, OSHA PERHISSIBLE EXPOSUPE L:CHITS(PELS) ANO AXEr?ACAN CONFEEIENCE OF GOV-
EE|NEENTAL INOTJSTFIIAL HYCIENISTS (ACCIH)
THPESHOLO LIHTT VALUES (TLVS) APPEAQ c)NTHE LINE WITH THE COI{PONENT JOENTTFICA-
TION. OTHEFI RECO}'IXENOATIONS APPEAE| AS
FOOT NOT ES.

SECYTON IAT
PHYSIC:L OATA

BOTLrNG POTNT r OF PPAOUCT IF KNOWN.
THE LOWEST VALUE o|F THE COXPONENTS
IS LISTEO FOFI IIIXTURES.

VAPOF PPE5SUEE
THE HIGHEST

r OF PPOOUCT fF KNOWN.
VALUE OF THE C:OHPONENTS

IS LISTEO FOR iIXTURES.
SPECTFJC VAPOP OENgTTY r COXPAFIEO TO

AIR : 1. IF SPECIFIC VAPC)FI OtrNSITV
OF PPOOUC:T IS Nc,T KNOWN, THE VALUE ISEXPPESSEO AS LTGHTER OP HEAV:TEF! THAN
AIP.

SPECIFTC CpavrTv.
IF SPECIFIC GP

C:OHPAFEO TO WATEFI : T.
AVITY OF PROOUCT TS NOT

XNOWN,
THAN OR

THE VALTJE TS EXP;IESSEO AS LESS
GEIEATEFT THAN TdATEEI.

EH, IF APPLICABLE.

PEFICTNT VOLATTLES, PEFIciENTAGE OF XA?ER-
IAL HITH IIJITIAL BOTLINC POINT SELOW
+2S OECEITES FAHEIENHEIT.

EVAPOEIATTON PATE I TNOICATEO AS FASTEE!
oR sLowER THAN ETHYL ETHEP, UNLESS
OTHERiTISE STATEO.

sEcTroN llvFrFE a No efEfo-5FdF-TNFop H a yr orrJ

FLASH POTNT I }.ETHOI] IDENTTFIEO.

Drew lndustrial Division
asHuNo ctstural @upAN. ory. ASHUNO OL ric
One Orew Plara. Boonlon. New JerseyOZ0O5

Phone (201) 2637600/Tetex 136444
24.HOUR EMERGENCY TELEPHONE 606/324.I I33

:rv (gONT,. )

72-42-7aJO-OL

EXPLOSfON LrHfYs,
THE LOWEST VAL
IS LISTEO FOR

s
oEFTNTTIoNS

THIS OEFTNI'ION PAGE IS TNTENOEO FOP USE WITH iIATEPIAL SAFETY OATA SHEET3 SiJPPLIEOBy rHE oFEw cHElnrcaL cortpoFrATroN. FrEcTprENTs oF THESE oata seEii--si6uf6-c6rrr=uurTHe osHA saFET!/ aNo HEALTH sTANoapos (??-.gEB 191o), paeilcuLrpr-v sGijiaii E-_occuparroNAL HEAL.rH aNo ENVIFIoNMENTAL -99ryTR9!, aruo-sueprii : _-peeEoivaf'pEoiecrrveEaurpliENT, FoR GENrnaL GUroaNcE oN coNTRoL oF-porENTrAu occ0prriol.iai'-iEal?i arvoAAFETY HAzAROS.

ffii==53i:?I5N""IiTI3Ii:
ffii.oITEIB"I*EourP-Tgxrq pRooucrs oF vapoFlrzarroi.r'.--;ox_p-y9f IoN oR oEcoripos:trorrr rru-iirie-Eir-uarIoNS, orHeF! Fr51EFioxrii.ic' Eriaco=TIAY ALSO EE INOICATEO.

irr="sEclIONs.
NFPA.9OOEST HAz'AFIO EIATINCs AsslENEO EyTHr-NATToNAL FrEIE pnorecrrou-a6i6ci_

ATION.

sEctroN v
Hea urF--ru-ffiEF-oare

PERHTSSTBLE EXPOSURE LtHrT 1 FOFI PFIOOUCT.
?HEESHOLO LTHIT VALUET FOiI PROOUCT.
EFtrEETF OT-ACUTE OVEtrEXPOSUOEI POTEN-ITAL LUSAL ANO SYSTEEIC EFFECTS OUETo stNcLE oR sHoFrr reir oveiEiioEuieIo rl5 EyEs aNo sKrN oFr ixeout'x-ir.r_HALATION OEI INGEATION.

3'='3JE"-to pEpEATEo oR LoNG rEix oviiiieEiue=L9 Tlg EvES ANo sKrN oFr rinoucli in-HALATION OEt INGESTION.
.EFJ-=4:91 - prlocEouFlEs ro EE FoLLowEo

lfEN oEALTNG wrrH rccroergrai oi=i-EXP OSURES.

ffi; EASED ON PRO-
USE.

EI_rON vTprffiijEFElra

ffii"o33"35II38:.1"larToN REsuLTrNc rH a urnce pEi;A;;OF ENEPGY.

coNoITtoNs TO aVOZO TO Pr?E_ROOUS OR VIOLENT OECOHPOSI-

rE?!Bigr****l t{ATE'?TAL S ANO CONOI.
O AO PEEVENT HAZAROO9S

STAE,JLJTY.
V EIIT HAzA
TION.

FIEAc:TI ONS.

HAZAtrOOUS OECOHpOSTTTON 9pOOuCysr KNOWN
OR EXPECTEO HAZ'AFIOOUS PPOOUCTS RESULT-
ING FRO'{ HEATINC, BUEININC, OET OTHEEI
REA CTT ONS.

FOR PFIOOUCT IF KNOWN.
UE OF T}{E CO}iPONENTS
FTIXT L,FIES.

sEeTfON vtlsprLL EER-Efficeoupes
3Ea:9ry18!g p;?EcaLrTroNs To BE ?aKEN ANo
I=Mqs oF coNTArNHeNr, Crelr.t-up aruo---
Pl:?osl!. coNsuLT reoieru, srar= aio
l-.ocaL ErEcuLATroNs roe accE6reo ppoCe-6-
yli:_lryo aN:r REpoeTrruc oi rvotirrcaii6nr
FI EOUIFIEH ENT sl.

SECTTON VIJJpporecrrvE-E-G]ffiitro ae useo
P.ROYECTTVE EOUTPHENT WHACH HAY BENEEoEo wHEN HANoLJtsc rriE-inoouci.

AECTION IX
sp ecra L ppEcAUiTUlE-EFoTHre_coHHENTs

cgvEns aNy FIELEVAN' porNts NoT pr,Ev-IOUSLV I{ENTIONEO.
AOO:TrONAL COHFENTS

CONTATNEPS SHOULO BE ETTHER I2EC:ONO:TIONEO BY CErITIFIEO FIEII{3 OF PFIOPEIILY OTSPOSEO OFEy aPPFrovEo FIRHS. OISPOSaL oF coNTAINEig_sxour_o oE iN accorroaNcE wrTH AppLIcAELELAws aNo FlEcuLATroNs. -Eripry- DRUHS sHoulo Nor oe c-vEru To rNorvrouaLs, sEElrorJS
a?E:?:"rE=FCX='B.=:ETiB"g"gI IIE II:"== oF -E..prrEo-_coi.itairuEii;_i6;;;;;.roi.=,
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oooo6s DFIEWFLOC(FI) 22O FLOCCULAN' PAGEI 2

SEC:TION V.HIALTH HAZAFIO OATA ( CONTINUEO)

trF BWALLOWEOT fHHEDIATELY ORINK TwO GLAssEs OF WATEEI ANO INOUCEcrvrNc rpEcac aypup orl sy pLAcrNc..Ertrg=g ar EAcK 6F rxioar.ANyTHTNG Blr lqourH To aN uNcoNscrous pEElsoN. cet xiotclu ari
IF EFIEATHEO ! FIET'IOVE INOIVTOUAL TO FFTE5H A-R.

VO}TITINC EY ETTHEFT
NEVER GIVE

ENTION IXilEOIATELY

PFIIXAEIY EIOIJTE( S) OF ENTFIY I

€KIN CONTACT

6ECTION VI.PEACTIVTTY OATA

HAZ.ArrOOUS POLYT'IERIZ'ATIONr CANNOf OCCUR

ETABILITYT STABLE
T EHP EEI A T UFI ES,

avortr I{EAYe oPep FLA}lE, ANo PRoLoNGEo €roEtAcE ay ELEvarEo

INCOIIPATIBILITYT AVOItr CONTAC? t{ITHr, STFIONG ALKALIEs- .srEroNc oxrorzrNc acENTs. , N- NrTaosal,trNEs BTRONtr }TINEFIAL ACIDS.,

SECTION VII.SPILL OEI LEAK P FlocEout?Es

6TEP9 7O BE TAKEN IN CASE HATERIAL IS FaELEASEO OR SPILLEOT

SXAL L

LAR(iE

6pILL r swEEp up trrATEFlraL oNyo papER,
SPILL I SHOVEL }IATErIIAL TNTO CONTAINERS. THOFTOUGHLY SWEEP AFIEA OF SPILLCLEAN UP ANY RESIDUAL HATEIIAL.

THE APEA SHOULO AE THO'.OUGHLY FLUSHE., W.I'H WATEI ANO SCPUBBEO 7O REI{OVERESrouE. rF sLtppERrNESs REHATNS Appl.y_xoce or:v-siEEpiiE coxpouwo.PPEvENT RUN-oFF To sEwEFS, srpEAxs ort-olHer ooo:Ei-oi.-i,iitep. lr FUN_oFFoccuRs, NorrFy pF|or,EFl AUTHoFrrrrEs as REourFeo,-iiar-i tFrl.u-xrs <iiCuELb.

TO

wasTE oJsPosAL DtETHOtrr

STiALL 6PILLT DISPOSE OF :rN ACCOr?OANCE WITT{ ALL LOCAL, S?ATE ANO FEOEPAL EIECULATIONS.
LAFICE SPILLI OISPOSE OF IN ACCOROANCE HITH ALL LOCAL, STA'E AND FEOEEIAL FIEGULATIONS.

SECTIc)N VIII-P'?OTECTIVE EOUIPI.{EN7 TO BE USEO

FESPIPATOFIY PPorEcTroNr rF NEEoEo usE_a_NIosH/HSHa JoINtLy appFlovEo DusT,EESPIRATOR. (ASK YOUFI SAFETY EAUIPHENT SUPFLIEFI)
VENTILATToNT PtovrDE SUFFfCIENT XECHANICAL (cENEFlaL ANo/oFt LOcaL EXHAUsT),ENTTLATToN yo HArNrarN ExposuRE BELow LEVEL or ovlpexpoauie-'CF'i5i'iNo**,sUSPECTEO OET APPARENT AOVERSE EFFECTS)
PFIOTECTIVE GLOVESI WEAFI EIESISTANT GLOVES SUCH AS., NITTILE EIIJEBEEI
EYt PEIOTECTfONT CHEXICAL SPLASH COGCLES IN,COHPLfANCE WIrH OSHA EiEGULA?IONS aREAoVISEoT HowEvEEl, osHA FlEcuLATroNS aLso peniri-oriEc ripd sarEii-iiXEEes.( CONSULT YOU'A SAtrETY EOUIPt.IENf SUPPLIER)

orr=""33?IECTIvE EoTJIPTiEN?r TO pREVEN' SKIN CONTACT, r{EAFr InipEElvIous cLoTHINc aNo

SECTION IX.SPECIAL PPECAUTIONS OF! OTHEE! COH}I ENT S

CoNTAINEFIS OF THIS trtaTEPrAL ptAy BE HAZAT?OOUS WHEN EHptIEtRETATN peooOcr-nesrouEs (vapop, !I9yro.-ai.ioToF.sofiBi,=I[i="iIiII'B"g3XJiIUfr3=OIVEN XN THIS OATASHEET tiusT a- 6asecvEo. 
_

rS SLIPPEEIY }'HEN WET.
JEvEo ro sE AccuRATE dur ts Nor waRFraNTEog!.r-p_lryy op Nor. r.EcrprENTs-aeE-ioiii3l6" rorNFoErHATroN ls cuceemr,' api,_iclEiE]-irvo

AVOIO CONTACT WIIH WATER. THIS }-IATEPTAL
THE INFOPI{ATION ACCTJ'iULATEO HEREIN JS BEL

TO BE WHETHEEI OFIIGINATING WITH THE CCONFIRIi IN AOVANCE OF NEEO THAT THE. sulTABlaE TO THEIFI CIRCUIiSTANCES.


